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Mr* 2>» G* Ayeocfe, 3ua o i l  Company; Mr- Morgan J .  D avis, C hief 
08el«gi«%  and M anager, Suable O il and R efin ing  Company; Mr., Jmma p* 
t a w ,  B ridge B ag isee r, Texas s t a t e  Highway Departm ent; Major Fioyd W* 
Bough, C&ief, G eodetic  D iv is io n , xj* s*, Army Map aa rrie© ; l&v R*. John­
s e s ,  A asis taa*  S u p e rin ten d en t, M issouri P a c i f ic  l i n e s ;  Mr. R. K. K l l la e r ,  
B ivieic®  B ag iaeer, Texas S ta te  Highway Department; Mr. 0 . S# K irk p a tr ic k  
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J .  D avis, C h ief G eo log ist and Manager, Humble O il Company; Mr. W. L. 
B roadhurst, Groundwater D iv is io n , V* S . G eological survey ; and Mr, R.
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p repared  by Dr. ?>‘. € . H o llan d . Mr. Coignet d ra f te d  the  c ro s s -s e c tio n  
ac ro ss  the Sabine R iv e r .
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abstract
The .^uaternary o f so u th e a s t Texas c o n s is ts  of f iv e  and p o ssib ly  
s ix  a l l u v i a l  sequences which ware d ep o s ited  d u rin g  r i s i n g  sea  le v e ls  
a s  g la c ie r s  waned* Lower s tream  g ra d ie n ts  caused the d e p o s itio n  of
x
p ro g re s s iv e ly  f i n e r  m a te r ia ls  which g rad e  from  b a sa l g ra v e iife ro u s  
sands upward in to  f in e r  sands* s i l t  a and c lay s*  G la c ia l waxing low* 
e re d  sea  l e v e l  and re ju v e n a ted  e x i s t in g  stream s which en trenched the 
p reced in g  a l l u v i a l  sequence* The p le is to c e n e  h is to r y  of so u th ea s t 
Texas i s  c o n s is te n t  w ith  t h a t  o f  L ou isiana a s  o u tlin e d  by Dr* H« U* 
P isk , Dr* R* J .  R u sse ll*  and o th ers*  P ie  is  tocea© se q u e n tia l a llu v ia *  
t io a s  a re  re p re s e n te d  by th e  w il l ia n a  (o ld est}*  Bentley* isntgoxaery, 
and P r a i r i e  (youngest) fo m a tio n s*  The w r i te r  q u es tio n ab ly  recogn izes 
two a l l u v i a l  se $ ie a se a  o f  Recent age* th e  D ew eyvills beds (?) and th e  
modern alluvium * The Recent is  assumed to  inc lude  th a t  p a r t  o f  geolo­
g ic  t i n  d u rin g  th e  l a s t  m ajor r i s e  of s e a  lev e l*  o r  t h a t  tim e s in c e  
th e  l e t s  P le is to c e n e  g la c ie r s  comic need to  wane a t  a  r a t e  s u f f ic ie n t ly  
ra p id  to  a f f e c t  th e  le v e l  of th e  oceans*
The upper l im it  o f  each a l lu v ia l  sequence is  rep re se n ted  phy- 
Biographic a l l y  by a  terraced* d e p o s it io n s !  su rface  except f o r  th e  
youngest which la  represented by th e  modern f lo o d p la ln a  • Tim p le is ­
tocene surfaces constat of fo u r  te rraced *  coastw ise p la in s  which 
p a r a l l e l  the coast*  g&eh s u rfa c e  merges with a contemporaneous f lu v ia -  
t i l e  terrace In land  along  the m ajor, tra n sg re s s in g  stream s 111c® the  
coasta l marsh merges with the modem stream s* flo o d p la in s*  The Recent
1
£s u r  fa c e s  a re  the Deweyvilie T errace  and th e  c o a s ta l  marsh and modern 
fX oodplains* The Deweyville T errace* which I s  th e  low est f l u v i a t i l e  
t e r r a c e  along the s tream s, i s  no t re p re se n te d  by a  co as tw ise  equiva­
le n t*
■t
C yclic  -valley  c u t t in g  and f i l l i n g  were caused by e u s ta t ic  
f lu c tu a t io n s  o f  q u a te rn ary  s e a  le v e l*  Regional coastw ard t i l t i n g  was 
caused by d e l t a i c  subsidence along the  c o a s t  and a compensating u p l i f t  
in land*  C y c lic  v a lle y  c u t t in g  and f i l l i n g  and coastw ard t i l t i n g  a re  
re sp o n s ib le  fo r  the sequenoes o f  f l u v i a t i l e  te r r a c e s  { o ld e r su rfaces 
having th e  h ig h e r  e le v a tio n s )  along the  stream  v a lle y s  and the seaward 
plunging o f  th e  o ld e r  co as tw ise  su rfa c e s  under the  nex t younger a l lu ­
v ia l  sequence*
The Deweyvi l i e  T errace  and un d erly in g  a l lu v ia l  sequence (?) 
a re  d escrib ed *  Use t e r r a c e  i s  c h a rac te r iz e d  by numerous s c a rs  o f  
form er N eches, S ab ine , and T r in i ty  r iv e r s ,  which a re  s e v e ra l  tim es 
la r g e r  th a n  th o se  p re s e n t  on th e  o ld e r  su rfac e s  and those  o f i t s  modern 
day su ccesso r 3 in  th e  upstream  swamp s e c t io n s  o f  th e  flood p la in s  • 
A v a ila b le , b u t in s u f f ic ie n t  f a c tu a l  d a ta  su g g est to  th e  w r i te r  t h a t  
th e  Deweyville T errace  and u n d erly in g  se q u en tia l d e p o s its  (?) rep re sen t 
an incom plete c y c le  o f  a l lu v ia t io n .  They are  c o r re la te d  te n ta t iv e ly  
w ith  th e  "Two Creeks I n te r v a l" • Waning o f l a t e  W isconsin g la c ie r s  
p rogressed  a t  such  a  r a t e  th a t  th e  normal a l lu v ia t io n  o f  th e  sm a lle r  
s tre a m s, l ik e  the fteches, S ab ine , and T r in i ty ,  could not keep pace 
w ith  a  r e l a t iv e ly  ra p id  r i s in g  sea* T herefo re , th e  s tream sf a l lu v ia l  
cones r e t r e a te d  f a r  upstream  and c o n d itio n s  somewhat s im ila r  to  the  
p re s e n t ,  dom atreaza, marsh s e c tio n s  o f  th e  C alcasieu  R iv e r, in  L o u ls i-
an a , and th e  N ethes and Sabine r i v e r  a, in  T exas, were reproduced qM
la rg e  meandera fois»&* (The s m a lle r  modern stream s of sou thw est
L o u is ian a  and Texas* th e  C a lca sieu , Medhes, S ab ine , e t c . ,  d i s p l a c e
w rig g lin g  aean&ar p a t te r n  i n  th e  upstream  sws^p se c tio n s  of th e i r  
•  ■
f lo o d p la in s  where t h e i r  g ra d ie n ts  a re  ab o u t •?  of a lo o t per a i r - l i n e  
m ile  and  broad sweeping meander p a t te rn s  in  the downstream marsh sec­
t io n s  n e a r  tb s  c o a s t sh a re  t h e i r  g ra d ie n ts  a re  l e a s  than .2  o f  a fo o t 
p e r  m ile* The la r g e r  modern stream s l i k e  th e  M is s is s ip p i,  in  L o u is i­
ana and th e  B ra30s  and th e  Colorado, in  Texas, whose a l lu v ia l  cones 
have reached th e  g u lf  and g ra d ie n ts  axe c o n s ta n t,  do n o t d is p la y  a  
change in  a ssn d e r p a tte rn * )  a  minor low ering  o f  s e a  le v e l d u ring  the 
Mankato (? ) g la c ia l  su b stag e  re ju v e n a ted  the Mochas* S ab ine , T r in ity , 
and e th e r  r i v e r s  befo re  they  could r e a d ju s t  t h e i r  g ra d ie n ts  to  th e  
Bew eyville (Two Creeks in te r v a l  (? ) )  sea  le v e l  and extend t h e i r  a l lu ­
v i a l  cones downstream, bury th e  marsh s e c t io n s  c h a ra c te r iz e d  by th e  
l a r g e  m eanders, and b u ild  a  seaw ard-facing  d a l t a i n  p la in *  The Dewey-  
v i l l a  T errace and  d e p o s its  (? )  were entrenched, approx im ate ly  $0 
f e e t  near Orange, Texas* coastw ard t i l t  d u rin g  entrenchm ent p re ­
ven ted  th e  s u r fa c e  o f the modem a l lu v ia l  sequence from reach in g  
th e  le v e l  o f  i t s  p redecessor*
The h is to ry  o f th e  P r a i r i e  (P e ro im ) a l lu v ia l  cycle i s  aomswhal 
s im ila r  to  the Deweyville and modern a l lu v ia l  c y c le s , bu t was advanced 
fu r th e r  b e fo re  being in te r ru p te d  by p o s t-p ra i r ie  en trenchm ent.  a  r e l a ­
t iv e ly  ra p id  r if l in g  se a  du rin g  P eorian  tim es caused  the sh o re  l in e  to  
advance in land  to  a l in e  ex ten d in g  from c e n tra l Obi ca3ieu p a r is h ,
L o u ie ia sa , w est-aouthw eat ac ro ss  n o rth  Orange County, p a s t Boausiont
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to
i s  re p re se n te d  by fo u r  te r r a c e d ,  co astw ise  p la in s  (P r a i r ie ,  Itontgomary, 
B ® tls y t  and W illia n a  (youngest to  o ld e s t and low est to  h ighest)}  which 
p a r a l l e l  the c o a s t and rasrgo w ith  contem poraneous, f lu v ia t i l e  te rra ce s  
in lan d  along the m ajor stream s l i l te  tb s  c o a s ta l  marsh merges w ith  tbs 
modern s tr e a m 's  f lo p ^ O a in s*  The e a r ly  Recant i s  rep resen ted  by tb s  
a l l u v i a l  sequence (?) u n d e rly in g  tb s  lo w e s t, f l u v i a t i l e  Deweyville 
T e rrace  which i s  c h a ra c te r iz e d  by la rg e , r o l l s ,  meandering ch annels ,
A coastw ise  e q u iv a le n t o f  th i s  te r ra c e  has not been recognised* The 
1a te  Recent is  re p re se n te d  by the  modern alluvium  which u n d erlie s  tbs 
p re se n t flood  p la in s  and c o a s ta l marsh*
C yclic  v a l le y  c u t t in g  and f i l l i n g ,  caused by e u s ta t io  f lu c tu a ­
t io n s  o f  qp& tsrasry  s e a  l e v e l ,  and. regional coastward t i l t i n g ,  due to  
d e l t a i c  subsidence and a  compensating u p l i f t  in lan d , have re su lte d  in  
th e  p re se rv a tio n  o f  th e  f l u v ia t i l e  te rra c e s  along th e  stream  v a lley s  
( th e  o ld e r t e r r a c e s  having th e  higher e levat io n s)« These same proces­
s e s  have eans&d th e  seaward plunging of the o lder coastw ise surfaces 
under th© n ex t younger a l lu v ia l  sequence,
The p rocesses a c t iv e  along the modern stream s and coast of 
so u th ea st Texas a r e  not un like  those  which p revailed  during th e  qua­
te rn a ry  period*  The u n ifo rm !ta rtan  p r in c ip le , physiographic evidence 
and a v a ila b le  s u b -su rfa c e  d a ta  a re  re l ie d  upon in  explaining the orig in  
o f th e  Dewey v i l l a  T e rrace , including the la rg e  meander s e a rs , and the 
r e la t io n s h ip  o f th e  Live Oak Ridge (? ) beach fe a tu re s  cocaiion to  th e  
P r a i r i e  Terrace*
pock masks, or p ra ir ie  ponds, bagels, b u ffa lo  wallows, hog 
w allow s, e tc * , a re  sm all d ep ress io n s  which are Incompletely f i l l e d
7channel recsasats* P im ples, 03? 3ndArLd.S , <n@itV30E? e l XllOUiXd^ iS, j.jy*n H,te
mounds, e t c * ,  a re  e ro s io n s !  fe a tu re s*
More than &,GGO m iles  of road  p r o f i l e s  and e ra s s -s e c t io n s  were 
ecus true ted  in  th© f ie ld *  O utcrops along  th e  ro a d s , r a i l r o a d s ,  and 
a c c e s s ib le  stream s w ere examined* soma auger d o le s , w e lls  d r i l l e d  
in  seareh  o f water by lo c a l r e s id e n ts ,  b o r in g s  of o i l  com panies, and 
the core t e s t s  o f dam and b rid g e  s i t e s  added co n s id e rab ly  to  th e  f ie ld  
data*
The au th o r com piled th e  base map from  a e r i a l  pho tographic  
indexes is su e d  by the  U. 3 .  Department o f  A g ric u ltu re , topographic maps 
issu ed  by  the iU S . G eolog ical su rv ey , am  th e  county road maps issued  
by th e  Texas S ta te  D e^artnen t o f  Highways* This map i s  to be used w ith 
c a u tio n , a s  the photograph ic  indexes a r e  n o t c o n tro lle d  mosaics*
INTRODUCTION
This p^per i s  coacer ned w ith  th e  f l u v i a t i l e  and da l t a l c  p la in  
te r r a c e s  and d e p o s its  o f  th a t  p a r t  of so u th e a s t Texas which includes 
J a s p e r ,  Newton, end Orange c o u n tie s , s i tu a te d  between th e  Sabine and 
Neelies r iv e rs #  However, in  o rder to  p re se n t a  c le a re r  p ic tu r e ,  the 
geology o f  th e  a d ja c e n t c o u n tie s  ( J e f fe r s o n , H ardin , and T y ler in  
M ess,  end C a lcasieu , B eauregard, and Vernon p e r ish e s  in  Louisiana) 
i s  d isc u s se d  when necessary*  This reg io n  i s  bounded on th e  sou th  by 
Sabine Lake and the Neches R iv e r , on th e  e a s t  by the  Sabine R iver, on 
th e  w est by th e  Neches Rivear, and on th e  n o r th  by the ou tcrop  of the 
C atahoula fo rm ation  in  th e  n o rth e rn  ex tre m ity  of Ja sp e r and Newton 
co u n ties*
H o rizo n ta l c o n tro l was m aintained by employing the  fo llo w in g  
a sp s  and photographs;
1* Texas S ta te  Highway Department County Road Naps, s c a le  1 
inch  ecp a ls  1 m ile , A ngelina, H ard in , Jasper-New to n , 
J e f f e rs o n , L ib e r ty , Orange, S ab ine, and Tyler*
8* U. 3* G eolog ical survey  quadrangles, s c a le  1 inch equals 
1 /2  m ile , B an c ro ft, C arte r Creek, i i e r iy v i l l e , ,31arks, 
Tocmey, and W ilson Lake*
3* U- 3* G eolog ical survey  quadrang les, sca le  1 inch equals 
1 m ile , Beaumont, Orange, T erry  and j e i r g a te .
4 .  U. 3* Army Corps o f  la ig ineers quadrangles, s c a le  1 inch 
eq u a ls  2 m ile s , Orange and M erry v illo .
8
95* U* 3* Army Map s e rv ic e  Q uadrangles, sc a le  1 Inch equals 
1 /S  m ile , Beaumont B ast and Lakeview*
6* Louisiana Highway Commission Quadrangles, sc a le  1 inch 
equals 1 m ile , M ystic south and 31arks*
?* U* S* Departm ent o f  A g ric u ltu re  A eria l pho tograph ic  
Indexes, seeds 1 Inch  eq u a ls  i / 2  m ile  end 1 inch  equals 
1 m ile , A ngelina, H ardin , J a sp e r , J e f fe rs o n , L ib e r ty , 
Sewtcn, Orange, Sabine, and Tyler counties*
T art le a l  co n tro l was m ain tained  by using bench marks o r sieve** 
t io n s  esta b lish ed  by th e  U* S# Coast and G eodetic survey, U. S . 
G eologica l Survey, Ernsble o il and R efin ing  Company, sun O il Company, 
and by the w riter*
Most o f  th e primary e ls  v a t ions u t i l i z e d  ware of th e  t h i r d  and 
l o w  order le v e lin g , used in  connection  w ith  ex ten siv e  g ra v i ty  m eter 
surreys conducted by th e  Huufcle O il and R efin in g  Company* These e lev a ­
tio n s  were esta b lish ed  not more than 2 m iles  a p a r t along a l l  roads*
The w riter  used a P au lin  a l t im e te r  to  estahL iah  secondary  e le v a tio n s  
n ot acre thaa *3 o f  a  m ile apart d o n g  a l l  ro ad s, and l e s s  than .1 
o f  a  m ile apart when necessary* The a l t im e te r  was checked w ith  a l l  
bench marks to avoid p o ssib le  e r ro rs  caused by v a r ia t io n s  in  atmos­
p h eric p re s s u re ;  th e  tim e in te rv a l  between each check seldom exceeded 
3G a tn a te s .
p h y sio g r a p h y
In tro d u c tio n
The p h y sica l fea tu res o f  J a sp e r , Newton, and Orange c o u n tie s  
east be d iv id ed  n a tu ra lly  in to  se v e ra l su b d iv is io n s  o f tb s  G ulf C oastal 
P la in , nam ely, the co a sta l m arsh, th e  a l lu v ia l  bottoms or r iv e r  f lo o d - 
p la in s # tb s terraced  d e l t a lc  p la in s  and f l u v i a t i l e  s u rfa c e s , th e  
d issec ted  terraced  upland, th e  B uriceville  low land , and the K isa tc h ie  
Hold o r the Catahoula Quests* The o o o s ta l marsh in c lu d es  the  a t  o r  
near se a  le v e l  p la in  which p a r a lle ls  the shore* The a l lu v ia l  bottoms 
embrace the modern flo o d  p la in s  o f  th e  A ngelina, N e& es, and Sabine 
r iv e r s  and tr ib u ta r ie s*  The r e l a t iv e ly  u n d issec ted  d e l t a i c  p la in s  and 
f lu v ia t i le  su rfa ces c o n s is t  o f 4 te r r a c e s ,  th e  l a t e  Recant (?) Dewey- 
v i l l e  Tarrace and the p le isto c e n e  P r a i r i e ,  Montgomery, and B en tley  
terra ces (youngest to o ld e s t) • The te r ra c e d  upland in c lu d es  a  h ig h e r , 
e ld e r , and more d isse c te d  p le is to c e n e  d e lta ic  p la in ,  th e  w ill ia n a  
Terrace* T ertiary  outcrop areas form  the Burke v i l l e  lowland and the  
ateetper slop e of the Catahoula cu esta .
The co a sta l marsh i s  an extrem ely  H a t  f e a tu r e le s s  p la in *  I t  
laeL tales numerous rounded la k e s , beach r id g e s  and th e  marsh proper* 
la  p la ces the marsh p a r t ia lly  drowns is  la n d -I lk a  remnants o f i r ro ^ u -  
larly-sh ap ad  o u t l i e r s  o f th e  P r a i r i e  T errace and crescen t-ahaped  
o u t lie r s  o f th e Dewey v i l l e  Terrace* In  Orange county the co a s ta l 
marsh i s  separated  in  meet p la c e s  from the  low est coastw ise te r ra c e  
(P r a ir ie ) by a d is t in c t , low seawazd- fa c in g  escarpment* The marsh
10
IX
seaw ard ly  f la n k s  th e  P r a i r i e  d e l t a i c  p la in  and ex ten d s in land  up the 
v a l le y s  o f  the  m ajor s t r e s s # * where i t  merges w ith  th e  a l lu v ia l  bottoms 
o r  r iv e r  f  lo o d p la in s  %
15© a l lu v ia l  bottoms a re  covered by a dense growth of hardwoods* 
They ex ten d  in lan d  a c ro ss  the o th e r  c o n tra s tin g  p h ysiog raph ic  fe a tu re s*  
When viewed from th e  a i r ,  these flo o d  p la in s  a re  the moat d i s t in c t iv e  
p h y sio g rap h ic  f e a tu re s  in  so u th east Texas*
The te r ra c e d  d e l t a i c  p la in s  s lo p e  gulfw ard and s t r ik e  somewhat 
p a r a l l e l  to  th e  ah care* They p a r a l l e l  each  o th e r  and merge w ith  t h e i r  
con t eaporaneou s  f l u v i a t i l e  te r ra c e s  f lan k in g  th e  major v a l le y s ,  in  the  
same manner t h a t  th e  c o a s ta l  marsh bo rders  th e  p r a i r i e  d e l t a i c  p la in  
and se rg e s  upstream  with, th e  a l l u v i a l  bottoms ( p i .  1 ) .
The low est coast w ise te r r a c e ,  th e  P r a i r i e ,  i s  sep a ra ted  from 
th e  Montgomery, in  most p la c e s ,  by d i s t i n c t  seaw aid -fac ing  scarps*
The i^onfc^mery and B an tley , b o th  r e l a t iv e ly  u n d issec ted  p la in s ,  a re  
sep a ra ted  along a  h inge l i n e  which is  d e te c te d  c h ie f ly  by the  d i f f e r ­
ences in  s lo p e  of these  s u r f a c e s .  This l in e  o f c o n ta c t ,  where the 
B en tley  su rfac e  p lunges under th e  Montgomery s u rfa c e , i s  d up lica ted  
In  every  re s p e c t  in  so u th e rn  J e f fe rs o n  county, where the su rface  o f  
th e  P r a i r i e  fo rm a tio n , b e t t e r  known as  th e  Beaumont c lay a , dips under 
th e  c o a s ta l m arsh.
The v o lle y  w alls  of the la rg e r  stream s are te r ra c e d  with rem­
n a n ts  o f d e p o s it io n s !  su r fa c e s , o r  f lo o d p la in s ,  s in c e  u p l i f te d  and, 
i n  many p la c e s ,  co n s id e rab ly  d is s e c te d .  Each vaL ley te r ra c e  except 
th e  lo w e s t, th e  D ew eyvllle, when tra c e d  downstream, merges w ith  a
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contem poraneous seaw ard -fac in g  d e l t a i c  p la in .  Ko co astw ise  eq u iva len t 
o f  t h i s  I s w e t  f lu v i a b i l e  t e r r a c e  has bean r e  cognized . The sou thern ­
most © a t i l e r s  o f  th e  Dewey v i l i e  T e rrace , la rg e  c rescen t-sh ap ed  is lan d s  
l a  th e  sm rsh , o ccu r aflLaig th e  Heohes and Sabine v a l le y s ,  where they 
H a r e  e a t  he to  th e  c o a s ta l  m arshes. The co astw ise  e q u iv a le n t o f  t h i s  
s u r f a c e  should  be p re s e n t  in  th e  a re a  im m ediately so u th  o f th e  
P r a i r i e  escarpm ent*
The d isse c te d  te r r a c e  upland is  lo c a te d  n o rth  o f  a  prominent 
scarp  Which separ a te s  I t  from  th e  r e l a t i v e l y  u n d issee ted  te rrac ed  p la in s  
to  th e aou th . i t  i s  in  a l a t e  y o u th fu l s ta g e  o f d is s e c t io n ,  a few 
r e la t iv e ly  fla t-to p p e d  remnants a re  s i tu a te d  along the  d iv id es  o f t h e . 
m ajor d ra in ag e*  E lev a tio n s  of th ese  f la t- to p p e d  d iv id e s  a re  comparable 
to  the  e le v a tio n s  of the h ig h e s t h i l l s  o f  the  more d is se c te d  areas* 
These H a te  are remnants o f  th e  o ld e s t d e p o s itio n s !  s u r fa c e ,  th e  w i l l i ­
am* Terrace* they have a d i s t i n c t  gulfw ard s lo p e  and a s t r ik e  conform­
in g  approxim ately  to  those  of th e  lower s u r fa c e s .
The W illian a  T errace  i s  se p a ra te d  in to  a  n o rth e rn  b e l t  and a  
so u th e rn  b e lt  by th e  broad B urkeviH e Lowland* This lowland has the 
same s tr ik e  a s  the  u n d erly in g  Blaming d a y s  mad h as  been tra c e d  ac ro ss  
Ja sp e r  a id  Sew ton  c o u n tie s  end the e a s te rn  p a r t  o f  T y ler County n ear 
Whs co n flu en ce  s f  th e  A ngelina and Heches r iv e rs*  I t  i s  tra v e rse d  by 
many t r ib u ta r y  stream s of th e  Sabine River*
The s te e p e r  s lo p s  o f th e  K isa te h ie  wold o r  C atahoula Cuesta 
fa c e s  th e  V ickstanrg-Jaakson Vale Op Lowland on the north*  This cuesta  
| s  th e  northernm ost boundary o f  th e  a re a  d iscu ssed  in  t h i s  paper; i t  
i s  situated s e a r  th e  n o r th e rn  boundary o f Ja sp e r  and Newton c o u n tie s .
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The d ip  s lo p e  o f t h e  Catahoula fo rm ation  la  covered , in  most p la c e s , hy 
*  th ic k  b lan k et o f  sands w ith  soma sea t ie re d  g ra v e ls  which u n d e r lie  the 
M ptbw ra b e l t  of th#  U l ia n a  Terrace*
tr ib u ta r ie s  o f th e  Nechea end Sabine r iv e r s  d ra in  th e  e n t i r e  
region* North o f  th e  northern b e lt  o f  th e  t f i l l i a n a  T e rrace , the t r ib u ­
ta r ie s  o f th e  Sabine and A ngelina r iv e r s  f lo e  in  a  n o r th e r ly  d i r e c t io n  
toward the Ticksberg-Jeeicson Lowland* Coastward the sabine* a t r ib u ­
ta r ie s  flo w  la  a  so u th ea ster ly  d i r e c t io n ,  and th e  fteehes* t r ib u ta r i e s  
f le w  in  a  sou th w esterly  d ire c t io n *  More than  th re e - fo u r th s  of the a re a  
l i e s  in  th e d rain age basin o f  th e  Sabine R iv er; th e  3abine~Nsehe# d iv ide  
i s  lo ca ted  in  the w estern p o r tio n  o f th e  area*  in  g e n e ra l ,  th e  drainage 
gra in  is  co n tro lle d  by the d ire c t io n  o f  maxims* s lo p e  o f the te rra c e d  
p la in s ; however, in  the areas o f more y o u th fu l topography, so u th  of the 
W Uliana T errace, the drainage i s  c o n tro l le d ,  in  many c a s e s , by th e  
o r ig in a l r e l i e f  o f  the d e p o s it  to n a l s u r fa c e s  and b y 'su rfa c e  fa u l ts *
C oastal Marsh
The c o a sta l marsh la  lo ca ted  south o f  th e  p r a i r i e  sc a rp  (F ig .2) 
end extend# to the present shore* I t s  g r e a te s t  w idth is  approxim ately  
SO a ile a  !& southern Orange and south eastern  J e ffe rs o n  coun ties*  I t  
B arrows  to  approxim ately 7 m iles in  sou th o rn  end 'sou thw estern  Je ffe rso n  
County# I t  Bain ta in s th is  narrow w idth sou theastw ard ; b u t  eastw ard , in  
L ouisiana, the average width approaches SO m iles* The c o a s ta l marsh 
i s  a  near sea-1  eval lowland underlain by lo o se ly  co n so lid a ted  sediments 
Which support a dense ©over of mar ah gras#* Numerous rounded la  1ms, 
meandering t id a l  stream s, and beach r id g e s  along the c o a s t a re  the
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most distinguishing features in an otherwise monotonous plain* Sabine, 
a large tete , was piobably forced by drowning, caused by coastal sub­
sidence and a widening of the Sabine Bivor by erosion# (Eos*©, Hus se ll, 
M cGuirtt 193&)#
ffc* present coast west of the Coast Guard station near v/isemaa 
Late, Jefferson County, is  characterised by a prominent beach ridge 
formed by m s  end chore currents* the Clam Lake quadrangle, issued 
by ^te V *  S*s Ars$y Map service, shove this beach ridge with a mxia&tm 
elevation of $ feet, a asaritero width of 1*5  miles, and a minimum width 
o f * 4  o f e mile* The seaward slope is steep when compared with its  
T«y gentle Edward slope*
Bast of the Const Guard station the beach ridge diverges 
intend from the present shore, follows Texas Highway Ho* 8? to the 
town of Sabine P sis, end occupies the medial position of a large fan 
of eewatless beaah accretions (Fig* 1 }« These accretions, imediataly 
west o f Sabine Pass, curve inland toward the pass sad can?erg© with 
the single beech ridge near the Coast Guard station# A study of 
aerial photographs reveals that the latest accretions hare built ait 
into the Gulf of Mexico approximately 3*5  miles beyond the medial 
beacftw photographs Indicate that somewhat similar conditions exist 
on the Louisiana side of the pass*
Choniera, ancient oak-covered beach ridges stranded in the 
raarfh, are the most conspicuous topographic features of this coastal 
belt in Cameron and Vermilion parishes, Louisiana (Howe, hubcell, and 
McGairt, 1 9 3 5 )* Beaches develop and migrate Inland when subsidence
F igure 1 . A e ria l view o f C oasta l Marsh and Sabine Pass Beach fan  in  so u th east J e ffe rso n  
County. (1) Sabine P ass. (2) Sabine Lake. (3 ) Coast Guard S ta tio n . (4) Medial Beach and 
Texas Highway 87. (5) C ity  of Sabine P ass . (6) Modem Beach. (7) I n t r a - c o a s ta l  Waterway.
M
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predom ina ^ es  ev er se d i ss  a t  a t  io n ; and an advance or th e  sho re  lin o  toward 
the g u l f ,  n e t  beaches, occurs when sed im en ta tio n  predominat ©a oyer 
subsidence* The combined e f f e c t s  o f  con tinued  c o a s ta l su b sid en ce  with 
a l te r n a t io n s  between d ep o a itio n  and ware e ro s io n  r e s u l t in g  from  P an g ea  
l a  the  d i r e c t io n  o f  M is s is s ip p i River d l s p a r g e  i s  re sp o n s ib le  fo r 
s tra n d in g  eh e n te r s  in  th e  sea  marsh (Howe, R u s se ll ,  and i ic o u ir t ,  1935)* 
The abacnee o f  c h e a te rs  Imm ediately west o f th e  Sab ina p a ss  beach f  m  
i s  a t t r ib u te d  to  th e  g re a t  d is ta n c e  from  th e  e f f e c t  o f  M iss is s ip p i 
H ire r  sed im ents and the lo c a t io n s  of the a l lu v i a l  cones o f th e  stream s 
o f  southw est L o u is ian a  snd so u th e a s t Texas*
A llu v ia l  V alleys
The a l lu v ia l  v a l le y a , covered w ith  a  dense growth o f v eg e ta tio n  
and u n d e r la in  by r e c e n t  f l u v i a t i l e  d e p o s i ts ,  a re  broad more or le s s  
f la t-b e tto m e d  f lo o d p la in s  lo c a te d  Within w e ll-d e fin e d  v a l le y  w alls*
They in c lu d e  the f lo o d p la in s  o f  the 3a b in e , H edies, and Angelina r iv e r s  
and t h e i r  t r ib u ta r ie s *
3 eb iae  R iv er and flood  p la in  -  The f lo o d p la in  of th e  Sabine 
R iver o ccu p ies  th e  extreme e a s te rn  p a r ts  o f  J a sp e r , Orange, and newton 
c o u n tie s , Texas, and the a d ja c e n t p o rtio n s  o f  C a lcasieu , Beauregard,
Vernon p a r is h e s ,  L ou isiana  (PI* 3) • The average w idth of th e  f lo o d -  
p la in  i s  abou t 3  m iles*  The g re a te s t  w id th , near Orange, i s  alm ost 5 
m iles*  The f lo o d p la in  narrow s to  a  minimum w idth o f about 1*2 m iles 
where i t  i s  c ro ssed  by the  Burk e v il  le-L oeavi 11© highway* I t  occupies 
an a re a  of ap pjroxlmataly 130 scjiare m iles  In Orange and Hew to n  counties*
17
I n  th e  a re a s  where the f lo o d p la in  i s  bounded by the  Deweyville T errace , 
1** v b i ia y  w & l i s  m i  a c re  than  £0 f e e t  M$*$ in  o th e rs*  where i t  i s  
b o rd ered  by T e r t ia ry  ro e  Isa, covered by te r r a c e  dep o sits*  i t s  v a l le y  
w a ll  i s  much h igher*  At a  d ista& ee o f  approxim ately  4«5 m iles  south** 
e a s t  o f  the  B uifcev ille  f i r e  tower* the  w estern  v a l le y  w all*  capped, by 
^ rs re liX a ro u s  s m d s  o f th e  w illlanea form ation* i s  about 130 f e e t  high* 
The absence o f  a c c u ra te  topograph ic  maps* the  In& cees& ability  
o f  th e  S ab in e  R iver bottoms* and th e  in su f f ic ie n c y  o f  su b su rface  data*  
p re v e n t a  d e ta i le d  s tu d y  o f  i t s  f lo o d p la in  physiography* However, 
a v a i la b le  a e r i a l  photographs r e v e a l  a  g e n e ra liz e d  accoun t o f  i t s  phy­
s io g ra p h ic  h is to ry *
The Sabine is  a  s in u o u s , meander ing s t r e s a ,  swinging in  g re a t  
a re s  fro®  one v a l le y  w all t o  th e  o th er*  The r iv e r  is  a c t iv e ly  widen­
in g  i t s  v a l le y  a t  sev e ra l l o c a l i t i e s  where i t  impinges a g a in s t  p le i s ­
to cen e  o r  T e r tia ry  se& isBnts*
Use r iv e r ’ s  w id th  v a r ie s  from  200 to  1*000 fe e t*  The g re a te s t  
w id th  occurs dow astresa  from i t s  con fluence  w ith  Old River (sou th ) *
I t  l a  about 1*000 f e a t  wide a t  14 s tream -m ilea , n e a r  Oranges 400-430 
f e a t  w ide a t 37 stressa-m iles*  im m ediately so u th  o f  i t s  ju n c tio n  w ith  
Old R iver (South) ab o u t 4 a i r l in e  m ile a n o r th  of Orange* At the 
ju n c tio n  w ith  o ld  -Uvea* (so u th ) th e  s tream  e n te rs  th e  Harrows (veatch* 
19Qg) na  in  ta in s  a  w idth between 200 and 300 f e e t*  The Head o f  th e  
Harrows i s  lo c a te d  n e a r  D ew ayville, about 30 m iloa upstream* East o f  
th e  Harrows i s  Old R iv e r  ( so u th ) , an abandoned roach  of the  pa bine 
(F ig*  5) about 400 f e e t  wide* which is  o b s tru c ted  by a r a f t  s e v e ra l ^
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m iles 1st length (Yeateh, 1902)* Abo's® the to© ad o f  the Mm m m , th e  
average 1* 300 f w t ,  sad 1a  some p la c e s  I t  I s  n e a r ly  500 f e e t
wide* Hit Sobiao enters a reach about 3 a ir lin e miles north o f  th e  
B urkevills^eeaville highway hr Ids® aM m m  to about 200 feet*
fh e w idth o f the ssender h a l t  is  la  keeping with th e  channel 
{g a ffer  eon* 1008)% Downstream from the narrows# th e  meander 
b e l t  Is about 1*3 m iles wide; upstream i t  averages *7 m iles {PI* 3}* 
The greatest stream  and meander b e lt  w id th s co rrela te  w ith  th a t  p a r t  
o f the aabine TaHey es&ayed by th e  co a sta l marsh and t& at p a r t  o f 
the S ab ine iHver affected  by th e  tid e s*  n o r th  o f  I t s  confluence w ith  
Old Hlvor (s o u th ) ,  the stream  i s  no t a f fe c te d  by th e  t id e s ,  mad I t s  
floodpl& in i s  d en se ly  wooded*
According to th e  Sabine R iver p r o f i l e s  issued  by th e  U* 3*
Eng in  e a r  O f f ic e , G alveston , Texas, in  1940, th e  dep th  ranges between 
7 and  35 f e e t  below average bank stage* The g r e a te s t  dep th  l i a s  
between Orange and Sabine Lake* The r iv e r  s& oals to  7  f a s t  a t  I t s  
s o u th ,  a s  approxim ate d ep th  o f $® f e e t  i s  m ain ta ined  bstw een Orange 
and the mouth o f  t&e Marrows* Between th e  he ad o f th e  Harrows and 
bob. v e ir  th e depth ran g e s  between IB and 18 fe e t*  TJpstream from  Bon 
T,eix to  T oledo, Sswtsn County, th e  d ep th  p lo g re sa iv e ly  in c re a se s  to  
34 f e e t .
£he stage d ifferen ce o f the Sabine R iv er between average bank 
and high water i s  from 3 to  10 fe e t , the minimum d ifferen ce being  a t  
i t s  south* Upstream tbs stage d ifferen ce seems to  vary  w ith  th e  depth  
o f  the stream* y igores for low water s tag e  a re  n o t a v a ilab le*
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fig u re  3 . s e r ia l view of the Sabine R iver flood p la in  
and the Dewey Till© and p ra irie  terraces n o rth  o£ Grango.
The average a i r l i n e  g ra d ie n t of the  Sabine R iv e r, c a lc u la te d  
f o r  average bank s ta g e ,  from Toledo Bond, in  n o r th e a s t  Hew ton county 
to  Sabine Lake is  *7 of a  fo o t p e r  m ile*  Along th e  l a s t  25 M ie s  
below Old H ire r ( s o u th j ,  i t s  g ra d ie n t is on ly  *16 of a fo o t  p er m ile . 
X jsaediately n o r th  o f  th e  marsh s e c tio n  o f  th e  S ab ine , i t s  g ra d ie n t 
i s  g re a te r  th an  *? o f  a  fo o t p e r  mile*
Axcept f o r  th e  low er s ix  m ile s , the marsh se c tio n  of the Sabine 
H iver e x h ib i t s  a  meandering p a t te rn  w ith  a  few  c u t - o f f s  and oxbow lak es  
n e a r  orange* In  th e  swamp s e c t io n  n o rth  o f Big Bayou and o ld  H iver 
(S o u th ), th e  sab in e  c le a r ly  e x h ib i ts  a  som e#iat b ra id ed  p a t t e r n  (Pi* 5)* 
South of lion >©irt  Hew to n  coun ty , th i s  network p a t te r n  is  c le a r ly  
d is p la y e d . Old B iver (n o r th ) ,  Middle R iv er, Big s lo u g h , A ll ig a to r  
Lake, C u to ff Bayou, c ro ss  Bayou, old H iver ( so u th ) , Big Bayou, and 
Sabine H iver form  a co a rse -g ra in ed  anastom osing network* N orth o f  
Bon Weir a  netw ork p a t t e r n  i s  no t ap p a ren t, b u t numerous oxbow lak es  
c h a ra c te r iz e  1dm f lo o d p la in .
The r e la t io n s h ip  o f  Old River (South) and t h a t  p a r t  of the  
Sabine Hiver ly in g  west o f  i t  in d ic a te s  th a t  th e  r iv e r  has s h if te d  
from  one c o a rse  and then to  th e  o ther*  I t  appears  t h a t  i t s  p re sc a t 
channel was abandoned and th e  r iv e r  w a te r was fo rced  to  flow  e a s t ,  
impinged a g a in s t  i t s  e a s te r n  v a lle y  w a ll, and developed th e  s t r a ig h t  
reach  o f  Old R iver (South) (Fig* 3)* Following the development o f 
th e  r a f t  i n  Old R iver (S o u th ), th e  r i v e r  s h if te d  back to  i t s  p re se n t 
ch an n e l, th e  Harrows, which was p a r t i a l l y  Choked d u rin g  th e  occupancy 
o f  Old R iver (sou% )«
21
Darby (1816) m entioned t h a t  th e  sab ine d iv e r te d  i t  a w aters  
around a  r a f t  1*5 m ile s  la  le n g th  between B elgrade and S tarke*  Y@at<& 
(1902) repear te d  th a t  t h i s  r a f t  was removed in  1837, b u t reform ed b e fo re  
1840 n ea r  Belgrade* where th e  U, s ,  -  Texas boundary su rv ey  found a  
r e f  t  £  m ile s  in  le n g th *  a  s t r a ig h t  re a c h  o f  the sabin© i s  noted between 
Belgrade and Boa weir* S eaton  County* old R iver (n o r th ) ,  an abandoned* 
meander Sag a c t i o n  o f  the S abine, l i e s  t o  th e  e a s t*  This reach  and 
abandoned segment asp  be d i r e c t ly  r e la te d  t o  th e  r a f t s  mentioned by 
Darby and V eatch, o r  may be r e la te d  to  s t r u c tu r a l  u p l i f t ,  a s  t h i s  a re a  
l i e s  a long  the  s t r i k e  o f the  B ancro ft s t r u c tu r e  lo c a te d  e a s t  o f  
M e rry v ille ,  Beauregard P a r is h ,
The meandering course o f  th e  Sabine B iver above and below Old 
R iver (so u th ) i s  a t t r i b u t e d  to  the e f f e c t iv e  s ta g e  d i f f e re n c e  o f  th e  
r iv e r  which in v o lv es  a  r a t i o  between a c tu a l  s ta g e  d i f f e r e n c e  and th e  
volume o f  w ater in  a  channel (R u sse l, 1936}* a la rg e  r a t i o  I s  neces­
s a ry  fo r  meandering t o  d ev elo p , The maxinaim s ta g e  d if f e r e n c e  along 
th e  most downstream reach  o f  th e  r i v e r ,  the l a s t  3 m ile s  below th e  
I n t r a e o a s ta l  Waterway, is  about 5 fe e t*  and i t  appears t h a t  th e  
e f f e c t iv e  s tag e  d i f f e r e n c e  is  to o  sm all to  perm it m eandering. r|h e  
s ta g e  d if fe re n c e  g r e a te r  then 5 f e e t  and  a  sm aller c ro s s - s e c t io n a l  
a re a  above the I n tr a e o a s ta l  Waterway produces a  s u f f i c i e n t  e f f e c t iv e  
s ta g e  d if f e r e n c e  to  cau se  m ean iering .
M atthes (1941) r e p o r ts  th a t  5 v a r ia b le s  appear to  be the b a s ic  
fee  to re  o f  r iv e r  m eandering; they  a r e :  (1) v a l le y  slope (a  change
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always produces a  change In  p a t te r n }; (2) bed lo ad ; (3) d isch a rg e
( s e a so n a l stream  flow  v a r ia t io n s  -  a  c lo s e  c o r r e la t io n  e x i s t s  between 
d isc h a rg e  and bed lo ad  movement); (4} bed r e s i s ta n c e ;  and (5) t r a n s ­
v e rse  o s c i l l a t i o n  ( l ik e  a  sinuous highway d u rin g  flo o d  s ta g e , the  
wataer i s  f l a t  d a r in g  low s ta g e s )*  He s t a t e s  th a t  channel w id th  i s  
s o t  a  c o n tro l l in g  f a c to r  in  s tream  meandering* The 3abine*3 thalw eg 
i s  s te e p e r  and i t s  average and flood  s ta g e  g ra d ie n ts  a re  sm a lle r  
downstream than  upstream  from i t s  confluence with Old H iver ( s o u th ) •
13® sm a lle r  slope*  p lu s  th e  t i d a l  e f f e c t  and o th e r  f a c to r s  may be 
re sp o n s ib le  f o r  th e  la rg e r  meanders in  th e  marsh section*  However* 
th e  la r g e r  meanders o f  th e  S ab ine , H eches, C alcasieu* and many o th e r 
r iv e r s  o f  th e  Texas and L ouisiana co as t c o r r e la te  w ith  th e  g re a te r  
s tre a m  w idths o ccu rrin g  in the  marsh s e c t io n s .
In  g e n e ra l, tb s  a l lu v ia l  p la in  o f  the s&bine H iver Is  a  f l a t  
monotonous s u rfa c e  d iv i s ib le  in to  two s e c tio n s , the  densely  wooded 
swamp s e c t io n  u p s tream  from th e  confluence w ith  o ld  H iver (sou th ) , 
and th e  downstream c o a s ta l  marsh s e c tio n  covered w ith  marsh v e g e ta tio n . 
I f  th e  swamp s e c t io n  i s  viewed In d e ta i l*  i t  c o n s is ts  o f  an i n t r i c a t e  
maasm o r  network o f abend cued c h a n n e ls , oxbow la k e s ,  and braided  
e re v a ss  channels• P rom inent, b road , n a tu r a l  le v e e s  and  back swaxqps, 
which are  c h a r a c te r i s t i c  o f  aggrading atrooms ca rry in g  la rg e  s i l t  and 
c lay  lo a d s ,  a re  lack in g *  0 ecu pane© p a t te r n s ,  { R u sse ll, 1939a), a re  
ab sen t in  the f lo o d p la in  a s  the n a tu r a l  lev ees  ere on ly  narrow , very  
low, sandy r id g e s  e a s i ly  d estro y ed  by subsequent erosion*  The 2 -fo o t 
contours On th e  Orange quadrangle do no t show n a tu ra l  levees*  R ivers 
e n tra in e d  w ith  sand and v ery  l i t t l e  s i l t  and d a y  lo ad s  develop
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The network p a t te rn  o f  th e  swamp s e c t io n  and i t s  re la tio n s fa ip  
w ith  th e  marsh s e c t io n  in d ic a te  th a t  a b road , low con® of a lluv ium  is  
advancing g ra d u a lly  toward the g u l f  ( P i .  3 , F ig . 4 ) .  This r e la t io n ­
sh ip  i s  s i  ja i le r  in  many re sp e c ts  to  o th e r  c o a s ta l stream s such as th e  
££ermenta&, th e  C a lca s ieu , the  H ed ies , th e  T r in i ty ,  and to  o ther stream s 
w ith  comparable d ra in ag e  a r e a s .  L arger s tr e a m  tra n s p o r t in g  la rg e  
lo a d s ,  l ik e  th e  B razos, th e  Goloxado, and th e  Rio Grand®, a re  no t 
drowsed w ith  s e a  marsh in  t h e i r  lower c o u rse s , bu t have extended t h e i r  
a l l u v i a l  cones a c ro s s  the  c o a s ta l marsh, th e  m arg ina l lagoons and In to  
th e  Gulf of T ex ico . The march o f  a lluvium  o f  th e  T r in i ty  R iver has 
reached  G alveston Bay, and an a c tiv e  d e l t a  has a lm ost c o i^ le te ly  shu t 
o f f  T u r t le  Bay from  th e  n o rth e rn  arm o f  G tlv esto n  Bay. s u f f ic ie n t  maps 
and photographs o f  t h i s  reg io n  a re  not a v a i la b le ,  b u t  th e  Anahuac 
quadrangle (j?3g. 5) shows Old River and Lost R iv er, an abandoned cu t­
o f f  w ith  m  approxim ate r a d iu s  o f  1*4 m ile s , and ad jacen t meanders o f  
the p re se n t T r in i ty  R iver w ith  a  ra d iu s  o f  on ly  .4  o f a  mil©. I t  
ap p ears  th a t  th i s  abandoned c u t - o f f  i s  a  s c a r  o f a  former marsh se c tio n  
o f  th e  T r in i ty  River which is  p a r t i a l l y  covered by an a l lu v ia l  con© 
advancing dowo-stateam. The Colorado n iv s r  r e c e n tly  has extended i t s  
d e l t a  a c ro ss  M atagorda Bay and in to  th e  G ulf o f  Mexico, a d is ta n c e  o f  
about 6 m ile s ; however t h i s  r a p id  gro?rth was accom plished a f t e r  th e  
•fla tle t®  rem oval o f a  r a f t  in  1930 (Geeks, 1945a).
84
U P L A N D S
MAP OF 
FLOODPLAIN
. 7 plus of afoot per mib 
slope of alluvial cone L e s s  than .2. of tj foot
Toe of diluvial cotjc
LO N G ITU D IN A L PROFILE  
OF FLOODPLAIN
STAGE I
UPLANDS
MAP OF 
FLOODPLAIN
Marsh S e c t i o n  
Swamp S ec t io n  
Buried meanders
LONGITUDINAL PROFILE  
OF FLOODPLAIN
STAGE 2
F ig u re  4* sk e tc h  maps and p r o f i l e s  showing h y p o th e tic a l r e la t io n s  
between an advancing a l l u v i a l  cone and th e  nBander p a t te rn s  in  th e  swamp 
and marsh s e c t io n s  o f th e  f lo o d p la in s  of th e  sm a lle r  stream s along  the  
L ou is ian a-T ex as  c o a s t .  The a l l u v i a l  cone advances downstream «nd b u r ie s  
th e  m arsh s e c t io n  c h a ra c te r iz e d  by la rg e  m eanders, c o n tra s t in g  meander 
b e l t  w id ths a re  la c k in g  on th e  la r g e r  stream s which c a r ry  la rg e  sedim ent 
lo ad s  and, co n seq u en tly , have extended t h e i r  a l l u v i a l  cones to  th e  c o a s t.
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Seches B iv e r and f lo o & p la in » -  Th© Neehes River beads l a  Van 
Z and t, sm ith* and Henderson c o u n t ie s ,  Texas, and flow s southeastw ard  
to  th e  n o rth w este rn  c o rn e r  o f  Jasp e r County. From th i s  p o in t i t  con** 
t i m e s  in  a  sou th~ scu t he a s t  d i r e c t io n  to  Sabine Lake.
The r i v e r  meanders in  a  f lo o d p la in  av erag in g  two m iles  in  
w id th . 13a© g r e a te s t  f lo o d p la in  w idth , approx im ately  4  m ile s , occurs 
in  the  marsh s e c t io n  o f I t s  v a lle y  so u th  o f  Beaumont* I t  narrow s to  
about .6  o f a  m ile  near Rockland, where i t  c ro sse s  the  C atahoula 
fo x sa tio n  in  th e  n o rthw est pan-handle se c tio n  o f Jasper county* not 
shown on th e  geo lo g ic  map* The f lo o d p la in  i s  d e fin ed  by relatively 
s te e p  v a l le y  w alls  between 10 and 140 f e e t  high* The low est v a l le y  
w alls  a re  formed by the Dewey v i l l e  T errace m ateria l©  and th e  h ig h e s t 
w all c o n s is ts  o f  jftemirg © lit©  and clay© , capped by th e  bands o f  the 
* B en tley  fo rm ation  a t  the  Town B lu ff  dam s i t e  in  T y ler County.
The river*©  g r e a te s t  w idth  I s  1 ,200 f e e t  near i t s  Junction  
w ith  Sabine L ake, i t  narrow s to  le s s  than 100 f e e t  where i t  le av es  
J a sp e r  County, a minimum w idth o f  500 f e e t  is  m aintained upstream  
to  Beaumont, J e f fe rs o n  County, f ro n  which p o in t to  i t s  confluence with 
p in e  is la n d  Bayou i t  is  n o t l e s s  than 400 f e e t  wide* From t h i s  t r i ­
b u ta ry  to  th e  p a r a l l e l  o f  Buna, Jasp e r County, i t s  w id th  is  between 
ISO and 300 f e e t .  F u rth e r upstream  i t s  w idth v a r ie s  between 100 and 
500 f e e t ,  seldom  reach in g  th e  l a t t e r  f ig u re *
The la r g e r  meanders o f th e  Hedies R iver occur in the marsh 
s e c tio n  of i t s  v a lle y  so u th  o f  Beaumont; th e  sm a lle r  meander® a re  
confined  to  th e  swamp s e c t io n  upstream . The l a s t  10 strenm -m iles to
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$abi»© la k e  i m a  s t r a i g h t  r e a c h .  I t  meanders in  a  bait approxim ate ly  
1*5 m ile s  aid® upstream  fxem th is  re ach  to Beaumont. From Bean went to  
P in e  In la n d  Bayou I t s  meander b e lt is  *6 o f a  m ile wide and further  
tqgstreaa i t  is  ap t ewer «6 o f a  a i l s ,
The M eries H ire r  p r e f i l e ,  issu ed  by th e  U. 0* E n g in e s  o f f ic e ,  
G a lv esto n , Texas, dhows an av erag e  a i r  l i n e  g ra d ie n t o f  ,7  of a  fo o t 
p e r  m ile  from  Rockland to  3a b in e  L ake. in  th e  t i d a l  s e c t io n  below 
Beaumont i t s  grad le n t  i s  ae ro  f a r  average bank s ta g e  and  l e s s  than 
*1 o f a  fb o t p e r  m ile  f o r  h ig h  w ater s tage#
A s ta g e  d if f e re n c e  o f  l e s s  than  5 f e a t  does no t perm it meander­
in g  In  th e  Sabine Lake re a c h  o f  the Heehes; however, a  s ta g s  d if fe re n c e  
g r e a te r  than  5 f e e t  i s  s u f f i c i e n t  t o  allow  meandering up stream * The 
Sachas R iv e r , l ik e  the S ab ine, changes from  a  w rig g lin g  meander p a t te rn  
to  l a r g e  sweeping meanders near th e  a l l u v i a l  f ro n t o r  cone where the 
ab ru p t change in  g r a d ie n t  oceans*
Several reaches o f  co n s id e rab le  d is ta n c e s  e x i s t  along the 
Beebes s ix e r  north o f  the p a r a lle l o f  K ir b y v i l la ,  J a s p e r  County, ihe 
meet prominent cons l e t s  o f  a  s e r ie s  o f reaches along a SO stream-mil© 
s tr e td i between the A ir b y v ills  p a r a lle l and Town B lu f f ,  T y ler county .
1% i s  p o ss ib le  t h a t  th e se  more o r  l e s s  s t r a ig h t  a t re tc h e s  of th e  r iv e r  
e re  censed  by the observed  sad  re p o rte d  sh o a ls  along t h i s  s e c t io n .  
S ev era l a b o d e ,  produced by th e  outer© pa o f  w ell in d u ra te d , g ray , 
micaceous s i l t s t c a e s  o f th e  B lounts Creek member (? ) H em ing form ation  
(7 ) ( F is k ,  1940; Welch, 1942), were observed  along  th e  most downstream 
p a r t  o f  t h i s  s e c tio n  n e a r  the f e r r y  lan d in g  west of tlount Union, Jasp er
Gmaaty (3*ig* 93}« L ocal fiskexsosn r e p o r t  t h a t  s im ila r  ahoala  e x is t  
s e v e ra l  m ile s  up and dow nstream . D oerir^  (1333) m entioned th e  occur* 
w e c e  o f  th e se  beds in  th e  banks of th e  Laches H iver and p o in ted  ou t 
th a t  i t  i s  p o ss ib le  t h a t  th e y  stay be p a r t  of the f©athor*edge o f  m  
overlapped  P lio cen e  s e c t io n  o ccu rrin g  between the / i l l i a  and the  
Fla ming form ations*  He q u es tio n ab ly  c o r re la te d  th ese  d e p o s its  w ith 
th e  G oliad s e c t io n  o f so u th  Texas*
somewhat s im ila r  re a c h e s  e x i s t  a long  th e  Sabine Hiver sou th ­
e a s t  o f  Bu riser i l l® ,  Uewton county , where th e se  beds sh o u ld  o u tc ro p , 
i f  p ro je c te d  a lo n g  th e  approx im ate  s t r i k e  o f  th e  l a t e  T e r t ia ry  s e c tio n .
The o th e r  most prom inent reach es  o f  the  Meches H iver occur 
where i t  c ro s s e s  the o u tc ro p  o f  th e  Catahoula fo rm ation  in  th e  v ic in ­
i t y  o f  Bcekl&M, Ja sp e r County*
The f lo o d p la in  of th e  Leches ia  v e ry  much l ik e  th a t o f  the  
Sabine R iv e r; however, a  prom inent netw ork of abandoned channels i s  
o b scu re , pew abandoned c h a rn e ls ,  not moz© th en  3 to  8 streem -m iles 
in  le n g th ,  and numerous c u to f fs  a re  th e  most n o tab le  f lo o d p la in  
f e a tu re s  v is ib le  on a e r i a l  pho tographs, i t s  a l lu v ia l  cone has advanced 
to  a  p o s i t io n  near Beaumont and co in c id es  w ith  the  p o in t of change 
in  g ra d ie n t  and in c re a se  in  meander r a d iu s .
A ngelina R iver and f lo o d p la in . -  The A ngelina Hiver heads in  
Smith, Husk, and Cherokee c o u n tie s ; flow s in  a s o u th e a s te r ly  d ire c t io n  
to  Ja sp e r  County; then  flow s sou th -sou thw est t o  i t s  ju n c tio n  w ith  th e  
Beehes R iver w est o f  Jasper*  I t s  average width i s  approxim ately  100 
f a s t  in  J a s p e r  County. I t a  f lo o  dp l a i n  is  narrow , e s p e c ia l ly  whore i t
2®
G rosses th e  C atahoula fo rm a tio n * Most of i t s  courtso ia  'Jasper County 
e o a e is ts  o f s o re  o r  l a s s  s t r a i g h t  r e a d ie s  a c ro ss  ih f  C atahoula forma­
t io n ,  h u t  i t  d ev e lo p s  a  ja sa M erir^  p a t te rn  n o r th  o f tli© county l i n e  
idiers i t  c ro s s e s  the Vicksburg-JacJcson Lowland, and ju s t  b e fo re  I t  
jo in s  th e  Roches Hiver*
>£ia te rn a ry  t e r r a  cos
In tro d u c tio n * -  There a re  s i x  a l l u v i a l  su rfaces  o f  qu a tern ary  
age in  so u th e a s t Texas* The youngest Inc ludes the modern r iv e r  f lo o d - 
p la in  a and th e  c o a s ta l  s a rs h ;  th e  o th e rs  a re  te r r a c e s  which a r e  e levated  
above the flood  p la in s  and c o a s ta l  marsh* They a re  se p a ra te d  from each 
e th e r  u s u a lly  by prom inent escarpm ents* Each s u r fa c e ,  except the 
second youngest, c o n s is ts  of f l u v l a t l l e  and c o a s ta l p la in  eq u iv a len ts*
A coastw ise e q u iv a le n t o f th e  second youngest f l u  v ia  til©  s u r fa c e  has 
n e t  been »  cognized* The coastw ise  s u rfa c e s  a re  a rran g ed  in  b e l t s  
app rox im ate ly  p a r a l l e l  to th e  sh o re ; th e  younger su rfa c e s  l i e  nearer 
th e  ee& st* 3aeh co astw ise  s u r fa c e  merges w ith  I t s  contemporaneous 
f lu  v ia  t i l e  e q u iv a le n t d o n g  th e  stream s* Two of th e se  s u rfa c e s  a re  
considered  R ecen t, fo u r are  co n sid e red  P le is to c en e*  They ares 
Recent
L a te  Recent Modern f lo o d p la in s  
E a rly  Recent (?) Deweyvilie T errace
P le is to c e n e
P r a i r i e  T errace 
Montgomery T errace  
B entley T errace 
W ill i n  a T errace
The word su rfa c e , as  used in  t h i s  p ap e r, r e f e r s  to  a depoal*
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tien& l or an a llu v ia l su r fa c e . Terrace or te r ra c e d  s u r fa c e  a re  used to  
re fer  t® u p lifte d  end /or t i l t e d  a llu v ia l s u r fa c e s  whlch have been en^ 
trenched bp atyeama* T errace  m ateria ls and te r ra c e  d e p o s its  include 
the a llu v ia l d e p o sits  d ir e c t ly  u n d erly in g  a te r r a c e  o r  a  d is s e c te d  
te r ra c e *
Approxim ately 800 papers are concerned p r im a r ily  w ith  p l e i s ­
to cen e d e p o sits  o f  th e  A tla n tic  and G ulf c o a s ta l  p la in s*  woodward and 
Gueoo (1041) H a t the most in v a ria n t papers pub lished  up to  1040 in  a 
ta b le  shearing the geo chron ic synonymy of th e  p le is to c e n e  form ations and 
terra ces o f th is  c o a sta l area*
She e a r l i e s t  recorded d e s c r ip t io n  o f th e s e  s t r a t a  of c o a s ta l  
Texas i s  th a t o f Boomer (1846)* He s ta t e s  t h a t  th e  on ly  s o lid  rock  
(T ertia ry ) in  th e  H ouston, sen F e lip e ,  A u s tin , co luohus, G onzales, 
and Sega in  area i s  a coarse ca lca reo u s  sandstone* H is d e s c r ip t io n  
o f  th e P le is to c e n e  d e p o sits  fo llo w s;
"•••T h e  su rfa ce l a  everywhere a th id c  d iluv ium  o f  lo o se  
m ateria ls eons Is t in g  e i th e r  o f  a f e r t i l e  v eg e tab le  mould, 
or o f rounded p ieces o f h y d ra te  of ire n  -  as  over th e  
barren se c tio n  between sen F e lip e  and Columbus o r  sand 
and gra v el a s  near Gonzales and. e ls  cohere*”
Tfngnffflriffln aath e r e ,  s in c e  Roemer's tim e , hare  d esc rib ed  r iv e r  
terra ces seaw ard -fac in g , te r ra c e d  p la in s  in  Texas and L o u is ian a .
Bow ever ,  cmly the most im portant c o n tr ib u tio n s  to  the  geology o f  the 
Quaternary of southeast Texas and th e  neighboring  p a r ts  of L ouisiana 
wil l  be mentioned* The w r ite r  co n sid e rs  th a t  B arton, Dcussen, and 
Bearing made the g re a te s t  c o n tr ib u tio n s  to  th e  geology of J a sp e r ,
Sew ta x ,  and Orange c o u n tie s , Texas.
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B arton (1930b) In tro d u eed  the concept o f  d e l t a i c  o r ig in  o f  the 
c o a s tw ise  te r r a c e s  from  a  s tu d y  o f s o i l  naps of J e f f e r s o n ,  L ib e r ty , 
and H a r r is  co u n ties*  Deussen (1914, 1924) p o in ted  o u t th a t  th e  stream s 
o f th e  C oasta l p la in s  of Texas o re  bordered  by te r r a c e s  vfoieh range in 
from  e a r ly  P le is to c e n e  to  Recent* He s t a t e s  th a t  sons o f  t&sae 
a re  to  be c o r re la te d  w ith  th e  seaward fa c in g  te r ra c e s  a n d , l i k e  them, 
re c o rd  su ccess iv e  u p l i f t s  in  th e  l a t e r  h is to r y  of th e  c o a s ta l  P la in s*  
O thers ap p e a r  to  be lo c a l  and are  not r e l a t e d  to  e r u s ta l  movements* 
However, B i l l  and Tsughn (1896, 1908) d e sc rib e d  7 te r r a c e s  al<mg the 
Colorado H iver below th e  uppermost t e r r a c e  g r a v e ls ,  c a lle d  th e  Uvalde 
( B i l l ,  1691), They s ta te d  th a t  th e  w idth  o f  a l l  th e  te r r a c e s  in c re a se s  
southw ard and th e o r e t i c a l ly  fan out in to  th e  m arginal s e a  d ep o sits*  
ddfesr a u th o rs  have n o tic e d  a  s im i la r  c o r r e la t io n ,  e s p e c ia l ly  w ith the  
l a t e s t  P le is to c e n e  su rfa c e*  Doer la g  (1963) c a lle d  a t t e n t io n  to  th e  
f a c t  t h a t  th e  p la in s  of th e  post-F lem ing are due to th e  p resence o f  
d e p o s it io n s !  s i? f a c e s  which had an o r ig in a l  s lo p e  comparable to  t h a t  
o f  th e  p re se n t s tream s en d , a fte rw ard , were t i l t e d  coastw ard  because 
o f  a  t r a n s f e r  of sedim ents from the eroded landward b lock  to  th e  
lo ad ed  seaward b lo ck ,
F isk  (1938a, 1939a, 1940) recognized  f iv e  p r in c ip a l  d©posi­
t io n a l  s u r fa c e s  of in te r  g l a c ia l  a gas and a p p lie d  the names U l ia n a ,  
B en tley , itou tgansry , P r a i r i e ,  and Recent to  t o  su c c e ss iv e ly  younger 
and low er su rfac e s*  He dem onstrated th a t the f lu v ia t i l©  su rfaces  of 
the  C o asta l P la in  slope seaward (the g rea ter slopes c o rre la te  w ith 
tb s  h ig h e r  s wfl o ld e r  s u rfa c e s )  and i®rge w ith contemporaneous b e lts
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« f  d e lta ic  p la in s  approxim ately p a r a lle l to  th e  modern coast*  F isk  
expla ined  th a t e c s ta t ic  r a is in g  and low ering  of s e a  le v e l  caused 
c y c lic  a l lu v ia l  drowning and entrenchment o f stream s and re s u lte d  
In  t ie  form ation o f th e  p rin c ip a l d ep o s it io n a l su rfaces*  Continued 
stru ctu ra l sa v o M a ts, ep eirogen ic u p l i f t  and seaward t i l t i n g  caused 
th e f lu v ia t i le  su r fa ces to  h e preserved as te r ra c e s  a long  th e  streams* 
Seaward t i l t i n g  aad iso s  ta t  ic  downdrag a d ja c e n t to  the  a re a  of 
g eo sy a e lin a l subsidence are resp o n sib le  f o r  th e  coastw ard p lung ing  
o f  o ld er d e lta ic  p la in s  u n d e r d e p o s its  o f  yom gsr aga*
3ubse<|aent to  ? isk * s  (1933a) r e p o r t  on th e  d e ta i le d  mapping 
o f th ese terra ces  in  Grant and L aSalle  P a r is h e s , F lak  (1938bt 1939a, 
1940t 1944, 1948a, 1943b), B o lla a i (1943), Huaer (1939), Murray (1948), 
WaLdh (1943), Woodward and Queno (1941), and  o th e r s  have continuously  
mapped th ese  terra ces over most o f L ouisiana and p a r ts  o f  M iss iss ip p i*  
The w riter  was in te re s te d  In  e s ta b l is h in g  an  independent te r ra c e  
sequence In  Newton, Jasper, and Grange c o u n tie s  w ithout continuous 
tra c in g  o f the te r r a c e s  from  L o u is ian a ; t t ie re fo ra ,  he began h i s  work 
in  southeast Texas w ith  l i t t l e  knowledge o f  th e  P le is to c e n e  geology 
across the Sabine River* A subsequent cheek w ith  th e  su rfa c e  geology 
o f  G aleasieu , B eauregard, and Vernon p a r is h e s ,  a s  mapped by F isk  (1939a, 
1943a), Holland (1 9 4 3 ), and welch (1942), show an amazing c o r re la t io n .  
The a e r ia l e x te n t  o f  th a w  d e p o s its  conforms, and the s t r u c tu r a l  maps 
o f th e  o r ig in a l s u rfa c e s  in d ic a te  a rem aikable harmony in  e le v a tio n s  
aad a t t i tu d e *
The P r a ir ie , Montgomery, B entley , and iy ill isn a  te r ra c e s  o f
53
s o u th e a s t  Texas r e p re s e n t  r e l i e  d e p o s itio n s !  su rfaces  o f  d e f in i t e  
sed im en tary  fo rm atio n s*  F isk  (1938a) d esc rib ed  these  deposits a s  
meafeers o f th e  p le is to c e n e  s e r i e s  o f  G rant and L aS a lle  p a r is h e s ,  
fa llo w  in  £ R u sse ll*  a su g g estio n  i n  1940, p isk  (1940) e lev a ted  these 
te r ra c e d  d e p o s its  to  th e  rank  o f  form ations* A vailab le  lo g s  o f  
borings and o u tc ro p s  o f th e se  form ations in  so u th e a s t Texas support 
th e  o b se rv a tio n s  o f F isk  and o th e rs  th a t  each te r r a c e  i s  u n d e r la in  
by a  s e p a ra te  s t r a t ig r a p h ic  u n i t ,  g rad in g  from fre q u e n tly  g ra v e l!-  
f e ro u s ,  b a s a l  san d s upward in to  f in e r  san d s, s i l t s  and c lays*  seaward, 
th e se  form ations grade down d ip  in to  f in e r  m a te r ia ls ,  and in te rf iz ig e r  
w ith  b ra c k ish  and marine water d e p o s its*  Howe, B u sse ll,  and McGuirt 
(1955) employed ox id ized  zones in  mapping the top  o f  th e  su b -su rfac e  
F ie  i s  to  oesse d e p o s i ts  in  Cameron and Verm ilion p a r is h e s , L ouisiana* 
F rin k  (1941) showed th a t  i t  m ight be p o s s ib le  to  tra c e  the b asa l 
g r a v e llfa rcu s  beds from tb s  o u tc ro p  o f  each  fo rm ation  in to  th e  sub­
s u rfa c e  f o r  cons i  dear &  Is  d is ta n c e s*  Keeker (1949) co rre la ted  th ese  
fo sa a tio n s  in  th e  su b su rface  o f  B ast Baton Rouge P a r is h ,  Louisiana* 
Gravel ifearous and o x id ized  zones were employed in  h is  co rre la tio n s*  
A ccurate su b su rface  mapping, using  c a r e fu l ly  logged bo rings o f  these  
rep ea ted  sequences o f  g r a v e ls ,  san d s, s i l t s ,  and c lays sh o u ld  be 
p o s s ib le ,  once a  thorough knowledge of the  re c e n t f lu v ia t  11©, d o ! ta lc ,  
c o a s ta l  m arsh, and o ff-sh o re  sedim ents i s  gained*
y iak  (1948a) included  in h is  r e p o r t  a contoured map o f  a pr©- 
Beeent topography  b u ried  by the  coasta l marsh deposits of Cameron 
P a r is h ,  L ouisiana*  This map shows a ty p ic a l branch yjork or d e n d ritic
stream  p a ttern , a  d is t in c t  you th fu l s ta g e  o f  d i s  so o t io n , and a  r e l i e f  
o f 195 fe e t  developed on th e  b u rie d  d e p o s i ts  of p r a i r i e  age* The p re -  
Itsse&t Sabine or Neches v a lle y  baa a  minimum dep th  o f  220 f e e t  below 
a s s  le v e l  s e e r  the mouth of Sabine p a s s ,  and a n o th e r  tro a c h , p o ss ib ly  
e f  S ab ine o r ig in ,  h a s  a minimum d ep th  o f  124 f e e t  along th e  Cameron 
coast * o u t  8  m ile s  e a s t o f  Sabine P ass  (P ish , 1948a, 1948b)* 'ihe 
mlnlMBR depth o f th e  d iv id e s  o f  t h i s  drovmed topography i s  about 25 
f e e t  so a r  tb s shore#
Bet la g s f o r  th e proposed Orange-Toomey highway, C alcasieu  
P e r is h ,  shoe th e  pxe-B eeaat Sabine tre n ch  to be ever 110 f e e t  below 
se e  le v e l about 2*5 a l ia s  n o r th  o f  Orange (Mr# aufus 1* LeBXa&e, 
p erson al com ssaaieation)• The post-D ew eyville  tren ch  (?) i s  spproxi*  
a s ta ly  50 f e e t  below s e a  le v e l  (p i*  6 ) ,  The maximum dep th  o f th e  
Sabina Hiver channel a t t h i s  G rossing i s  18 f e e t  below se a  lev e l*
The th ick n ess o f tb s  a llu v iu m  averages about 40 f e e t  fo r  co n s id e rab le  
d i s t a s t e s  upatreea*  T h e re fo re , th e  3abine R iv e r, l ik e  many o th e r  
s tream s o f  tb s C oastal p la in s  i s  f lo w in g  on a  bed of i t s  own a lluv ium , 
and nowhere sea r  tits  c o a s t  is  the  r i v e r  bed below i t s  p re -R ecan t 
channel* The M ississ ip p i H iver is  flow in g over a  bed o f i t s  own 
alluvium  which i s ,  in  p la c e s ,  over 200 f e e t  deeper th an  th e  bed o f 
the r iv e r  ( f la k , 1944)*
The a llu v ia l sequence o f the Sabine and Nechos r iv e r s  is  s im ila r  
to  th a t o f  the M iss iss ip p i Hiver and the  p le is to c e n e  form ations* I t  
grades from a b asa l gravel i f  erous sand upward in to  f in e  sands, s i l t s ,  
r~ei c la y s  w ith  much organ ic m aterial* This a l lu v ia l  drowning of th e
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p ra -H ee ea t v a l l e y  la  a t t r ib u te d  to the  re c e n t r i s e  of sea  lev e l caused 
by th e  re tre & t o f  th e  l a s t  co n tin en ta l g la c ie rs  (F isk , 1938a)# Tbs 
low er s tre® a g ra d ie n t a , accompanying r i s in g  see  le v e ls ,  decreased the  
ca p a city  of the  s tre a m s , and p ro g ress iv e ly  f in e r  m a te ria ls  were deposit 
ted#
A fu tu re  le e  advance, low ering  sea  lav ed , would re ju v en a te  
e x is t in g  stream s end le a v e  te rra c e d  rem nants of th e  p re se n t f lo o d - 
p la in a  as  mosttma&ta to  t h e i r  form er e x is te n c o . P ro g re ss iv e  landward 
u p l i f t  aad c o a s ta l  subs Men ce, fo llow ed  by a l lu v ia l  drowning, account 
f o r  th s  g r e a te r  seaward s lo p e  of th e  o ld e r d e p o s itio n s !  s u r fa c e s , th e  
g r e a te r  e le v a t io n s  o f  th e  o ld e r f l u v i a t  l i e  te r r a c e s  in  th e  a rea  o f  
c o s tin u ed  u p l i f t ,  aad th e  seaward p lunging o f  th e  o ld e r  d e l t a i c  p la in s  
a a t a r  younger d e p o s its  in  the a re a  o f c o a s ta l  subsidence# Landward 
u p l i f t  p rev en ts  the  su ccessiv e  a l l u v i a l  s u rfa c e s  from  reach in g  the 
le v e l  o f  i t s  p redecesso r#  Coastward subsidence allow s the d e p o s it!a n a l 
su rfa c e s  to  converge seaward and r e s u l t s  Izl the o ld e r te r ra c e s  p lung ing  
u nder su ccess iv e ly  yoimgar deposits*
k u s ta t ie  f lu c tu a t io n s  o f  sea  l e v e l ,  and an accompanying Lund* 
ward u p l i f t  and seaw ard su b s ld o ie e , a re  th e  most lo g ic a l  f a c to rs  used 
i s  e x p la in in g  th e  r e la t io n s h ip s  between the flood p la in s ,  te r ra c e s ,  
asfi t h e i r  l l th o lo g ic  sequences.
A reg io n a l s tu d y  of th© s t r u c tu r a l  fe a tu re s  o f th ese  te r ra c e s  
by F isk  (1939a) rev ea led  two major s tr u c tu r a l  regions a sso c ia ted  w ith  
each u a te rn a ry  u n it#  They c o n s is t  of a landward opeiro  genic region 
o f  u p l i f t  and a  seaward geo sy n c lin a l ro g io n  o f  subsidence . They a re
figure 
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s e p a ra te d  by two in te rm ed ia te  o r  m arginal b e l t s  where te r r a c e  f le x in g  
i s  prom inent (Fig* 6)* The in te rm ed ia te  b e lts ., the  © peirogeaie and 
geo s y n c lin a l  margins* e x h ib it  t r a n s i  t io n a l c o n d itio n s  between u p l i f t  
and subsidence* which a re  in d ic a te d  by g r e a te r  te r r a c e  s lopes*
In  th e  a re a  of J a sp e r , Newton, and Orange c o u n tie s , th e  c o a s ts  
ward s lo p e s  of th e  * U l ia n a ,  B en tley , and Montgomery te r r a c e s  a r e  
mare pronounced in  th e i r  seaward or geo s y n c lin a l  margins* These over- 
s teepened  margins a re  the r e s u l t  o f down&rag due to  a c t iv e  subsidence 
o r  downwarping o f  the geosyncline  under sedim entary overload (B u sse ll ,  
1936)* a sdeepened margin o f  th e  p r a i r i e  su rfa c e  i s  n o t  p re sen t in  
t h i s  a r e a ,  and i t  ap p ea rs  th a t  th e  absence of t h i s  s te e p e r  s lo p e  
su p p o rts  the th e s is  th a t  th e  sm alle r stream s of the  G ulf C oast, th e  
Neemes, 3ab ine, and T r in i ty ,  have no t had s u f f ic ie n t  tim e to extend 
t h e i r  a l lu v ia l  cones seaward and overload  the  sho re  zone w ith  d e l t a i c  
sedim ents*
In lan d , th e  s lo p es  of th e  o ld e r  te r r a c e s  f l a t t e n  and approach 
th© g rad ien t o f  th e  Be cen t f lo o d p la in *  In  th e  v i c i n g  o f  F le tc h e r , 
K ardin  county , th e  Montgomery T errace , n e a r  i t s  aone of iso s  t a t  ic  
su b sid en ce , i s  n o t o v e r  35 fe e t above the p re se n t f lo o d p la in *  About 
7 m iles  n o r th ,  a t  a  p o in t approxim ately  n o r th e a s t o f  S ilsb e e , Bardin 
County, th e  Montgomery T errace  i s  65 f e e t  above the flo o d p la in *
The l a t t e r  lo c a t io n  l i a s  between th© g o o sy n c lin a l and © peirogenic 
m argins o f th e  fctontgomery Terrace* Th® rat©  of th e  downstream 
convergence o f  th© Montgomery su rface  w ith  th© Recant f lo o d p la in  
in  the g e o s y n d in a l  mar g in  between H a tc h e r  and a i l s  bee i s  g re a te r
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than  4  f e e t  p e r  m ile .  In  th© v i c i n i t y  o f  Beach Grove, Ja sp e r  Gtaunty,
S  m iles  upstream  from th e  g i ls h e e  l o c a l i t y ,  th e  Krontgoitery Terrace 
i s  app rox im ate ly  115 f e e t  above th e  p re se n t f lo o d p la in #  The r a te  
o f  downslope convergence in  the e p e ire g e n ic  m argin between Beach 
Grove and s i l s b e e  i s  about 1*6 f e e t  p e r  m ile*
F isk  (1939a) e x p la in s  th a t  th e  t e r r a c e  su rfa c e s  f l a t t e n  and 
th e i r  g ra d ie n ts  approxim ate t h a t  of th e  f lo o d p la in  f u r th e r  in la n d , 
and t h i s  r e la t io n s h ip  c a l l s  f o r  the  re c o g n it io n  o f  an  © peirogsnie 
re g io n  where i s o t a t i e  u p l i f t  r a th e r  than  seaward t i l t i n g  has been the 
dom inant d e fo rm atio n s! fa c to r*  The p a ra l le l is m  o f  the  P r a i r i e  T errace 
w ith  th e  f lo o d p la in  su p p o rts  ep e io rg ea ic  u p l i f t*  The e p e iro g en le  
reg ions of th e  o ld e r  s u r fa c e s  a re  lo c a te d  fu r th e r  inland* Murray 
(1948) reco g n ized  the f a c t  & a t th e  t e r r a c e  s lo p es  of Desoto and le d  
R iver p a r is h e s ,  L o u is ia n a , lo ca ted  north , o f  t h i s  a rea , a re  uniform  
and vary  on ly  w ith  the  s iz e  o f  the  p aren t stream *
In la n d , T e r t ia ry  sedim ents are  exposed, in  most e a se s , below 
th e  g ra v e life ro u s  sands o f the P le is to c e n e  fo im ations and a t  th e  bass 
o f th e  sca rp  sep a ra tin g  su c c e ss iv e  te r ra c e s*  Seaward, in  the d ire c ­
t io n  o f re g io n a l t i l t  and fo rm atio n a l th ic k e n in g , the  T e r t ia ry  exposures 
become th in n e r  and f i n a l l y  d isap p ea r a s  th e  te r ra c e  s u rfa c e s  merge*
The o ld e r  and h ig h e r  f lu v ia t l l©  te r r a c e s  a re  wider than  the 
younger and low er t e r r a c e s  and th e  p re se n t flood  p la in s  along any 
c ro s s -v a lle y  p ro f i le *  However, any g iven  te r ra c e , l i k e  th e  f lo o d p la in s , 
i f  tra c e d  from  i t s  f l u v i a t i l e  to  i t s  coastw ise e q u iv a le n t,  bo comes 
p ro g re s s iv e ly  w ider u n t i l  th e  coastw ise  contemporary occup ies the  
e n t i r e  in te r - s tre a m  areas*
Lvidence in  so u th e a s t 'Texas su p p o rts  th e  th e s is  o f  Vernon 
(1 9 & ) th a t  t h i s  r e la t io n s h ip  may he ex p la in ed  by the  p ro g re ss iv e  
ex ten s io n  o f  s tre a n  b ase  le v e ls*  H is e x p lan a tio n  fo llo w s:
%** i f  th e  f a c to r s  c o n tro llin g  s tream  base le v e ls  occur 
p ro g re s s iv e ly  dow ngradient, and i f  ev e ry  stream  flo o d -  
p la in  narrows headword, th en  each stream  te r r a c e  would 
be narrow er than  th e  o ld e r  cues along any given v a l le y  
cros s -e e e tio n *  »
fh a  P ie is to c e n e  d e l t a i c  p la in s  have advanced p ro g re s s iv e ly  seaw ard, 
i n t e m p t e d  by e u s ta t i e  f lu c tu a t io n s  o f s e a  l e v e l  and lo c a l  advances 
end r e t r e a t s  o f th e  sh o re  l i n e ,  which are caused by co n tin u ed  c o a s ta l 
subsidence  and l a t e r a l  s h i f t i n g  o f d e l t a i c  sed im en ta tio n . Doe rin g  
(193b) p o in te d  o u t th a t  th e  I n i t i a l  s lo p e s  o f th e  o ld e r  f lo o d p la in s  
ware v e ry  s im i la r  to  th o se  of th e  p resen t tim e and have s in c e  been 
t i l t e d  seaward* Deusssn (1914) recognized th a t  th e  sa b in e , H eches, 
cod o th e r  r iv e r s  o f  th e  G u lf coast developed cm T e r t ia ry  ro o k s  and 
were su b seq u en tly  ex tended a c ro ss  the q u a te rn a ry  t e r r a in .
Methods of y ie ld  tapp ing*  -  The c r i t e r i a  used in  d i f f e r e n t  
t i a t i n g  and mapping the te r r a c e s  in  J a s p e r ,  newton, and Orange c o u n tie s , 
a r e :  (1) escarpm ents, (2) s lope  o r s t r u c tu r e  o f th e  o r ig in a l  su rfa c e ,
(3) e le v a tio n  o f te r r a c e s  above th e  H o o d p la in a , (4) v o r t i c a l  in te r ­
v a ls  between th e  te r r a c e s ,  (5) degree o f  d is s e c t io n , (6) d ra inage  
p a t te r n ,  (?) r e l i c  d e p o s it!o n a l  f e a tu re s , (8) c u ltu re ,  (9) v e g e ta tio n , 
and (10) w eathering  and s o i l  development.
D if f e r e n t ia t io n  o f  te r ra c e s  in  the  f ie ld  on th e  b a s is  o f 
l i th o lo g y  and degree of w eathering  i s  n o t  very  r e l i a b le  in  so u th e a s t
Itoas as aH of the  alluvial sequences a r e  s im ila r  and a re  more o r  l e s s  
e a s ily  weathered, dependlug upon local c o n d it io n s .  However# s o i l  
differences are more apparent on the younger su rfaces*  w eathering 
has been employed with success in mapping o x id ise d  P r a i r i e  s o i l s  below 
the Coastal la&rshes of south L ou isiana  (Heeler, 1949; Howe# B u sse ll,  
and MeGuirt, 1935; Fisk# 1948a, 1948b). su b su rface  napping of th ese  
repeated lithologic sequences should be p o s s ib le  i f  numerous 
carefully-logged barings are employed (F rin k , 1941; Hecker, 1949),
Escarpments and escarpm ent d o p e s  a re  one of th e  b e s t c r i te r io n  
for d ifferstia tin g  the te r ra c e s *  However, in  many in s ta n c e s , subse­
quent d issec tio n  o f  t e r r a c e  su rfaces  and th e  in a c c e s s ib i l i ty  o f c e r ta in  
areas require the ea^loymsnt of o th e r  c r i t e r i a *  Yet escarpm ents m is t  
be found before the b o u ndaries  can be d e f in i t e ly  e s ta b lis h e d ;  th e re ­
fore# they are extremely u s e fu l  du ring  th e  i n i t i a l  s ta g e s  of te r r a c e  
mapping.
As soon as  escarpm ents ere  lo c a te d  and the  te r r a c e s  can be 
traced f o r  co n s id e ra b le  d is ta n c e s#  the s lo p e  of th e  su rface  can be 
determined and saployed in c o r r e la t in g  eq u iv a le n t s u rfa c e s  se p a ra te d  
by erosion. This method is  ex trem ely  u s e fu l  in  c o r re la t in g  th e  f lu v ia -  
tUs and deltaic p la in  e q u iv a le n ts  and is  th e  only  r e l i a b le  c r i t e r io n  
fo r  d e term in ing  th e  h in g e  l in e  o r  coastw ise boundary o f  th e  geo syn­
c l in a l  margin o f  m  o ld e r  p la in  w ith  th e  n e x t younger co as tw ise  
surface* T h is  method is n o t u s e fu l in  the ep e iro g en ic  re g io n  because 
v e r t i c a l  u p l i f t  and not reg io n a l t i l t i n g  is  th e  major do fo n n a tio n a l 
f a c t o r .  Th© te r r a c e s  a re  p a r a l l e l ,  more o r le s s#  w ith  the flood p la in s .
ffcm slo p e  o f  th© geo sy n c lin a l margin may prove u s e fu l in  subsurface 
co rre la tio n *
E levation  and h e ig h ts  o f  th e terra ces above th© flood p la in s  
are very u se fu l a f te r  reco n n a issan ce  work h as  rev ea led  th e  g en era l 
terra ce  sequence and stru ctu re*  These c r i t e r i a  are used to th© b e s t 
advantage in  the opeirogen ic reg ion  who r e  iso s  t a t  l c  u p l i f t  has been 
th e major deform ations! factor*
o ld er su r fa ces have s u ffe re d  th e  g r e a te s t  degree o f  d is -  
ssetS o a  because o f  th e ir  g r e a te r  a g e, s lo p e t and e lev a tio n *  Th© 
yomager te r r a c e s  near the m ajor d ra in ag e  l i n e s  have su ffe red  consid ­
era b le  d is s e c t io n ; however, t h e i r  d iv id es  a re  u s u a lly  la r g e ,  f l a t -  
tepped areas* The d a l ta le  p la in  o f  the P r a i r i e  T errace and th e  
f lu v ia t i le  D sw eyville Terrace have su ffered  l i t t l e  or no d is s e c t io n  
over la rg e  areas*
Drainage pattern s a re  ex trem ely  u se fu l*  Major d ra in a g e  l in e s  
a re  eeanon to  a l l  tezra ees; sm a lle r  and younger broach-work streaiaa 
are alm ost confined  to  in d iv id u a l te r ra c e s  (F is k , 1938a}* numerous 
sm all tr ib u ta r ie s  head near t e r r a c e  boundaries* R e lie  d e p o s itio n s !  
fea tu res are the predom inant topographic f 033ns cm the low er su rfaces*  
Zn come p la c e s , drainage l in e s  have n o t yet developed and th ese  
fea tu res ex ert th e c o n tro llin g  in flu en ce  cm drainage*
D ep o sitlo n a l form s, © sp ecia lly  r e l i c  stream  co u rses , a r e  
eessoon on th e p r a i r i e  and Deweyvill© te r r a c e s ;  th ey  a rc  no t v e ry  
apparent on th e  isontgomery and B entley te r ra c e s  and have not been 
recognized  on th© 4U l ia n a  Terrace* The abandoned me a id e r  a o f th©
A
D ew eyville Tarrac© con trast g re a t ly  w ith  th o se  o f  th® p re se n t flood -  
***** and th e P r a ir ie  Terrace (F ig . ? ) .  Although most of th® Dewey* 
▼ ill© Terras© is  in a c c e s s ib le , i t s  very la rg e  and conspicuous meander 
se a r s , rev ea led  on a e r ia l photographs and accu ra te  maps, were used 
in  e e t l ia is g  i t s  geographic d istr ib u tio n *
■■i.' $& *!*** rev ea led  m  a e r ia l photograph*, I s  u se fu l in  te r ra c e  
cwpgtpg* Para* « »  absent a* th e flo o d  p la in s and are uncommon on the
,• - el-- '
Dow^^CPai The lo ca tio n  o f  fa  m s and hom esites a re  co n tro lled
to  a  I fp g s  eggtant by drainage* d is tr ib u tio n  o f  s o i l s  and lo c a l  w ater 
a ipyfrti^  gw tadly obtained  f i s a  jM U c *  w e lls*  sandy so U s  ch arac te r*  
is o  He» Qaatwraqpy d<a^»it» apd vary  poor d a y  ay s o i l s  c h a ra c te r iz e  
th e  d ew in g  d*$& » Att abnadant ©apply o f  go®d w ater i s  u s u a lly  
n tS h n ft  *  w O o m r y  s a td s , whereas a s a l l  su p p lie s  o f  bad water 
mm  « H # s H  f m  t i i t l h s  n U «  in  T ertia ry  d ep osits*
^ ^ ^ ee ta tiea  in  t « |  h e lp fu l n  mapping tb s low er su rfaces*  in
OONMiw th »  P r a ir ie  Terrace v eg eta tio n  c o n s is ts  o f p r a i r i e  g ra sse s
<. *-•■ -
o r  piOft aoeilan d e} th e Dewey T ill©  Terrace v eg eta tio n  c o n s is ts  u su a lly  
o f  p ia e  jn ft hardwoods; and the flo o d p la in  vegeta tion  c o n s is ts  o f  a 
▼wry & m m  growth o f  ha z& woo da* B ifferm o a s between th® v eg e ta tio n  
o f  th e  flo e d p la in s  and the Deweyv ill©  Terrace are d is tin g u is h a b le  
on until) jfeetogvafiM u
Age* -  The p r in c ip a l  te r ra c e  s ttr fa c e s  and th e i r  a s so c ia te d  
depositsWBere b e lie v e d  to be u a  te rn a ry  in  age by most modern te r ra c e  
s tu d e n ts ;  however, the age of th e  d e p o s its  underly ing  th e  o ld e s t  
te r r a c e  su rface has no t been d e f in i t e ly  e s ta b lis h e d  by s a t i s f a c to r y
F igure 7* A eria l view o f  T r in i ty  h iv s r  H ood p la in ,  th e  coastw ise P r a i r ie  
T errace , and th e  f l u v i a t i l e  Deweyville T errace i n  th e  v ic in i ty  o f  Dayton and l i b e r t y ,  
L ib e rty  County, h a te  th e  s is e  o f  th e  r iv e r  sca re  on th e  Dewsyville T errace  and 
si mi l a r i t y  o f p a tte rn s  o f th e  modern T r in i ty  Hivar and th e  f o s s i l  course on th e  
P ra ir ie  T errace  in  th e  e a s t  and n o r th -c e n tra l  p a r ts  o f  th e  photograph. See F ig . 15.
p a le o n te lo g le  ev id en ce (F ig* 8)* numerous authors, In fluenced  by 
McGee (1890b) and Chamberlain and Sal isbury (1891), have c la s s i f ie d  
the o ld er g ra v e lifero u s san d s, uaconformably ov erly in g  th e p lio c e n e , 
M iocene, and eM er  form  t  ions and u n d erly in g  d e f in i t e  p le is to c e n e  
d e p o s its , a s  P lio c e n e . Many w riters have mapped w eathered red and 
te e m  sends o f e ld er  fount tio n s  fo r  th e se  d ep o s its*
She m m  f o r  a ssig n in g  a P lio cen e  age to  tb s  o ld e r  sands 
sad g ra v e ls  do not seam lo g ic a l . 33ie g r e a te r  e le v a tio n s , g re a te r  
d ie s e c  t i c s ,  greater d egree o f  w ea th erin g , and la rg e r  p ercen tage  of 
g r a v e ls  are tec p r in c ip a l reasons fo r  a ss ig n in g  th e  o ld e s t  te r ra c e  
and d e p o s its  to  th e p lio c e n e . Matson (1916) placed h is  h ig h  le v e l  
C iir e s e lls  (W U lia n a , iten tley , and Montgomery) sands and g rav e ls  in  
te e  Pl i ocen e bee ea se  o f  the above reaso n s  and because he found 
P lie e m e  le a v e s , id e n tif ie d  by Bariy (1916), in  d e p o s its  a t  Lamberts 
S t a t i c s ,  a  few  m iles so o th  o f  the type l o c a l i t y  of th e  C itro n e lle  
tex n a tico *  However, Flak  (1988a) and Hoy (1939) c a l le d  a t te n t io n  
to  t t e  f a c t  th a t te e  le a  f le e r in g  d ep o sits  a t  Lamberts s t a t io n  
are brought up to  te e  su r fa ce  by a  fa u lt and a re  o v e r la in  un conform­
ab ly by th e  s o -c a lle d  G itrc n e lle  form ation .
I f  the Goliad g ra v els and sends o f  sou th  Texas a re  eq u iv a len t 
to  te e  w illia a a  forum t i  cm o f sou th east Texas, i t  becomes necessary  
to  con sid er the fragm entary v e r te b ra te  remains found in  the Goliad 
(Pluam er, 1988)* B is  con sid er a t ion s o f  th e  paleon to logy  and c o r re la ­
tio n  o f  the G oliad form ation fo llo w :
45
n..*T he v e r te b ra te  f o s s i l s  in c lu d e  b ird  bones, h o rse  
te e th ,  a  rh in o o e ra a , and a  camel* Msfty o f  th e s e  
rem ains axe w ater-w orn end in d ic a te  t h a t  th e  fo ss il©  
sa y  h a re  been re d e p o s ite d  from  th e  O akv ille  o r  
L a g s r te  fo rm a tio n ; so th e  p resen ce  o f a  Miocene o r  
P lio cen e  to o th  i s  n o t  n e c e s s a r i ly  s ig n i f ic a n t  of 
th e  age o f  th e  bad© in  which i t  i s  found* Teeth 
th a t  a re  a s so c ia te d  w ith  bones in  p la c e  In  th e  
eaad a re  th o u g h t to  be d ia g n o s tic *  The jaw o f  a  
la r g e  rh in o c e ra a  and te e th  o f  a  sm all horse h are  
been c o lle c te d  by Alexander Deussen and id e n t i f ie d  
by Gilmore (P e rso n a l contain i  e a t  ion from A lexander 
Dsusaen t o  L* H* S e lla r& s, J u ly  1938*) As T elooeras 
cf» T* fo aa tg e g  (Cope) and B ip g arlo n  ingenum 
(Leidy) * A ll specimens h a re  come from the  lower 
conglom erate member o f  th e  G oliad on Medio Creek 
abou t seven and o n e -h a lf  m iles  n o r th  te n  d eg rees 
M a t of B a e v il le ,  Bee GPuaty* These forms a r e  
regarded  a s  P lio c e n e  In age**
I t  ap p ears  to  th e  w r i te r  th a t  th e  fragm entary  v e r te b ra te  rem ains found
in  th e  ecag lcraera tes  a r e  n o t  conclusive ev idence f o r  assig n in g  a
p lio cen e  age to  th e se  d ep o sits*
In  c o n s id e rin g  the age o f  th e  sub s u rfa c e  eq u iv a len ts  o f  th e se
f l u v i a t i l e  and co astw ise  d e p o s its ,  Howe (1933) s ta te d ;
*#©a t of th e  M is s is s ip p i,  Howe and Moresi have 
shown th a t  p lio c e n e  end younger g rav e ls  ifcich may 
be r e fe r r e d  to  th e  c itio n e L le  (? ) extend to  a  dep th  
of 3 ,300 f e e t  I n  w e lls  d r i l l e d  on th e  s id e s  of 
J e f f e rs o n  I s la n d ,  in  Ib e r ia  p a rish *  tlm t p o r tio n  
o f  th e se  g ra v e l d e p o s its  in  sou th  L ou isiana should 
be r e fe r r e d  to  th e  p lio c e n e , and what to the 
p le is to c e n e  is  s t i l l  v e ry  d i f f i c u l t  to  determ ine*
The w r i te r ,  however, is  un d er the im pression  th a t  
moot o f th e  beds Matson r e f e r r e d  to  as th e  
C itro n e l le  in  h i s  w ell c o r re la t io n  should in  
r e a l i t y  be r e f e r r e d  to  th e  P le is  toeane*
"Like the p re v io u s ly  d iscu sse d  Miocene, th e  
C itro n e lle  (? ) g rav e l horizon tends to become m arine 
in  the  extreme sou thern  p a r t  o f  L ou isiana, end in  
th e  s a lt-d e n e  s e c t io n  o f 3outhv#est L o u is ian a , between 
th® l i n e  o f th© sou th ern  p a c i f ic  R ailroad  and the
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G ulf, i t  i s  n o t uncommon to  encounter bods o f  Hang la  
cu n ea ta  w ith in  th e  h o rizon  which c a r r ie s  th e  g ravels#
An many o f the  o v a rly in g  p le is to c e n e  and Recent 
sed im ents of th e  low er M iss is s ip p i d e l to  ad jacen t 
to  th e  p re se n t shore l in e  o f th© G ulf o f  Mexico a re  
l ik e w is e  f o s s i l i f e r o u s ,  some d i f f i c u l t y  is  encountered  
in  draw ing a  sh a rp  l in e  between the  p le is to c e n e  and 
th® P lio c e n e ."
Se p oin ted  cu t t h a t  M iss Maury id e n t i f ie d  P le is to c e n e  f o s s i l s  ob ta ined  
fro®  depths a t  s o re  th a n  3 ,000  f e e t  in  w alls  d r i l l e d  in  Terrebonne 
P a rish , L ou is!am  ,  and s ta te d  th a t  t h i s  acco u n t would be found in  
H arris (1910)*
The fo llo w in g  is  quoted from Howe (1936):
***** Whether the L ouisiana g ra v e l h o rlso n s  a re  w holly  
or In p a r t  P le is to c e n e , or are  r e a l l y  p lio cen e  in  age 
has not been determ ined by s a t i s f a c to r y  p a leo n to lo g ic  
evidence# I t  i s  c e r ta in , however* t h a t  beneath th e  
g ra v e ls  and above the Rang la  johnao ni a re  f u l l y  2 ,000 
f e e t  o f sedim ents in  southwest e r a  Lou i s  iana  th a t  
esnncrt be e ld er  them p liocene*  These g ra v e ls  were 
c a lle d  th e  "Lafayette" In  o ld e r  l i t e r a t u r e ,  b u t  s in c e  
1917 have in  most eases  been co lled  by a  r a th e r  
in c lu s iv e  name "Citronell© "* These g rav e l-b ea rin g  
beds a re  re p o rte d  commonly in  w e lls  of sou thw estern  
L ouisiana to  depths t h a t  rai& e from  800 fe e t  to  more 
than 1 ,4 0 0  f e e t  below th e  s u r fa c e ,  and a re  o v e r la in  
by a  veneer o f c la y s  t h a t  is  seldom more th an  200 
f e e t  thick*
th e  reg io n  o f  th e  lower M is s is s ip p i d e l ta  the  
s i tu a t io n  i s  Bosasihat more complex* G ravels a re  r e ­
p o rted  in  we U s  im m ediately so u th  o f  Hew Orleans to  
dep th s  around 4 ,000  f e e t ,  and Rangla Johnson! occurs 
a t  d ep th s  between 6 ,300 f e e t  and 6 ,800 fee t*  •
The p le is to c e n e  age of those te r ra c e s  and underly ing  d e p o s its
meet re a so n a b le , a s  t  bo f lu v i  a t  l i e  e q u iv a le n ts  of th e  coastw ise
sedim ents c le a r ly  r e f l e c t  e c s t a t i c  r a i s in g  and low ering  of p le is to c e n e
eea le v e ls  (F isk , 1938a)* R u sse ll (1949) p laced  th e  P le is to c e n e -
p lio c e n e  boundary a t  the base o f  the form ation deposited  vtien th e  
f i r s t  major ic e  advene© began. He s ta te d  th a t  th e  o ld e s t p le is to -  
ceim  i nland i s  th e  a l l u v i a l  d e p o s it  und erly in g  th© f i r s t  te r r a c e  
forced  during tb s  f i r s t  m ajor ic e  r e tr e a t • line te r ra c e  m a te r ia ls  
o f  the G ulf C oastal P la in  r e s t  un conformably on p lio cen e  (?) to  
P a leo zo ic  fo n se tio n s• Nowhere e l s e  in  th e  Upper C retaceous o r  
te r t ia r y  are such com plicated unco nf ormabl© r e la t io n s  known* The 
QaaterM ry rep resen ts a  d is t in c t  d e p a r tu re  from  th e  normal c l im a tic , 
and, in  p a r t, d ep osi tio n a l p attern  o f  th is  area* This r e la t io n s h ip  
S trongly su g g ests th a t th e  g ra v e l, send , s i l t ,  and c la y  d e p o s its  
d ir e c t ly  underlying the terra ces  are quaternary  in  age*
The age o f  th e  D ew eyvllle  i s  in  doubt f o r  the same re a so n s  
a s i t s  o r ig in ; however, the  a u th o r  i s  In c lin ed  to  regard  i t s  age as 
ea r ly  Recent* B arton  (1930b) b e liev ed  th a t  the la rg e  meander s c a rs  
SB the D ew eyville T errace  were developed in  th e  l a t e  p le is to c e n e  or 
e a r ly  R ecant tim e s , because he thought th a t  th ey  were in d ic a tiv e  o f  
p lu v ia l c o n d itio n s  which e x is te d  d u rin g  th e  waxing o f th e  l a t e s t  
P le is to c e n e  i c e .  However, he (1930a) c la s s i f ie d  th e  te r r a c e s  i&tich 
l i e  about midway between the lo w es t bottom  la rd s  and th e  normal 
le v e l  o f the C o asta l P la in s  in  th e  a re a  of th e  Beaumont ( p r a i r i e  
(? )) form ation a s  e a r ly  Recant in  age* F isk  (1948a) considered  th e  
age o f  th e  la rg e  s e a rs  a long  the Sabine H iver in  C alcasieu  p a r is h  
m  Recent* R u sse ll (1940, 1948) reg a rd s  th e  Recent a s  t h a t  p a r t  
g eo lo g ic  t in s  d u r in g  which th e  l a s t  m ajor r i s e  in  sea  le v e l  
O ccurred , b u t In  1940 he p o in ted  out th a t  n e a r ly  a l l  g e o lo g is ts
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recognise th at  pany minor o se illa t ic n s  occurred between g la c ia l  
maxima and minima* I f  the time during the la s t  major r is e  o f  
sea  le v e l  i s  Eecsnt, then the Deweyville Terrace and underlying 
deposits should be o f  Hecent age, for i t  appears to  be the resu lt  
o f a minor oscilla.ti.cn o f  sea le v e l  since the la s t  g la c ia l maxima 
(see  p . 69 , 131-134* PI* 6 ) . In the v ic in ity  o f  l ib e r ty , Texas, 
the v e r t ic a l in terv a l between the Deweyville and the Prairie  
terraces i s  20 fe e t  greater than the in terva l between the modem 
floodplains and the Deweyville Terrace* Barton (1930a) found that 
h is  early decent terrace i s  20 fe e t  nearer the modem floodplain of 
the ban Jacinto Biver than the normal elevation  of the Coastal 
. P lains i n  the v ic in ity  o f  Bumble, Harris County, Texas* The Dewey­
v i l l e  surface has been r e la t iv e ly  untouched by subsequent erosion, 
even where i t  i s  adjacent to  the larger through flowing streams*
Correlation and terminology* -  A b r ie f review o f the 
terminology and correlation of the terraces o f th is  area seems im­
p ractica l without considering s tr a ti graphic terminology; therefore, 
the author has mentioned a l l  names used in  describing the terraces 
and the a llu v ia l sequences underlying the terraces* He has res­
tr ic ted  h is discussion more or l e s s  to  those terms already applied 
to  the P leistocene terraces and deposits o f  th is  area and the  
isnedLabe v ic in ity ,  for he r e a liz e s  that a long-distance correlation  
with those o f  other regions i s  very d if f ic u lt  without continuous 
tracing o f  th e ir  outcrops* (PI. 4)*
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H ilg srd  (1869a, 1869b) in c lu d ed  these  deposit®  l a  the Orange 
sand asfl P o r t  Hudson group* The so u th e rn  l i m i t s  o f tb s  Orange send* 
CDmiati&g o f a s M s  end g ra v e ls ,  extended b u t l i t t l e  s o u th  o f  th e  
Grand G u lf  group* where i t  i s  o v e r la in  by th o se  beds o f th e  P o r t 
Hudson @srap* Be s ta te d  th a t  the  Orange Seed appears on a l l  h i l l  
to p s  and th a t  he had t r a c e d  I t s  charact©  i l s t i e  developm ent ac ro ss  
th e  Sabine R iver a s  f a r  so u th  a s  the Colorado R iver* a map aecom~ 
p s y i i ^  h is  1081 xepcErt shows th e  ou tcro p  a re a  of th e  P o r t  Hudson 
in c lu d in g  th e  co as tw ise  e q u iv a le n ts  o f  th e  Bentley* Montgomery* and 
P r a i r i e  t e r r a c e s ,  ®*e c o n ta c t o f  th e  P o r t Hudson group w ith  th e  
c o a s ta l  m arshes i s  bu t a  few m ile s  n o r th  o f  S ab ine Labs*
Because o f so  much confusion  concern ing  the d i f f e r e n t  names 
a p p lie d  to  th e  e ld e r  g rav e l I f  evens saz&s o f th e  A tla n tic  and G ulf 
c o a s t e l  reg ions and because o f  th e  accep ted  r u le  o f  form ing names from 
type l o c a l i t i e s ,  Le Conte, H ilgerd*  H i l l ,  Lougividgs* McGee, and 
S a ffo rd  agreed t o  d isc a rd  th e  n o ass  no t having p r io r i ty *  such  a s  
Orange sand , Appose to x , and o th ers*  and adop t th e  nase ’♦L afayette” 
(S il& a id , 1891). L a fa y e tte  wee se le c te d  because H ilg a rd  had used 
t h i s  t e r n  in  h is  f i e l d  n o te s  b e fo re  he adopted th e  nans Grange sand* 
f i r s t  used by Swffbrd {1856), f o r  o ld e r  beds in  w est Tennessee th a t  
bear a  c lo s e  resem blance and w ere presumed to  be id e n tic a l  ih  age .
McGee (1890b) mapped th e  w ill ia n a  and p a r t  o f  the B en tley  a s  
tb s  L a fa y e tte  and Included p e r t  of th e  B entley  and younger t e r r a c e s  
i n  h i s  Coluafcia. form at ion* The Colunfcia formation, was f i r s t  ap p lied  
by Townsend (1885) to  loam, elsy* sand , and g ra v e l d e p o s its  o ccu rrin g  
in  and n ea r Washington* D* C*
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Basfcle <1890) used th e  s&ibs coast Clays f o r  b lu e , yollow , re d , 
aad m o ttled  c la y s  w ith  ca lcareo u  a co n cre tio n s  izasB diately  b o rd e rin g  
th e  G nlf sh o re , and th e  F a y e tte  f o r  e l l  the  s t r a t a  below the  coast 
Qlays aad above th e  uppermost f o s s l l i f e r o u s  T e rtia ry *  He mentioned 
a l s o  t h a t  la rg e  d e p o s its  of g ra v e l  d r i f t  o v e r l ie  th e se  beds* m  
1903, he extended th e  Reynoea o f  P enrose (1890) in to  Texas to  in c lu d e  
a  c a lc a re o u s  conglom erate , i& ich  he b e liev ed  to  g rad e  eastw ard in to  
th e  Qrenge Send* He described  th e  fquua beds, c o n s is t in g  of g r a v e ls ,  
san d s , and d a y s  fo rc in g  th e  second bottom s and o ccu rrin g  unco nform- 
a b ly  sh o re  the Heyaosa o r  Orange Sand and unconfonnably below the 
Coast Clays* He m entioned th a t  th e  C oast c lay s w ere the westward 
e x te n s io n  o f  the  p o r t  Hudson o f  H ilg a rd , th a t  th ey  formed a  wide b e l t  
between th e  Hsynosa and th e  saady  c o a s ta l  s t r i p ,  and s tr e tc h e d  in la n d  
f o r  w a y  m il as along th e  r i v e r  channels .
Hayes and Kennedy (1903) mapped the  in land  p a r t  o f  th e  Mont* 
g o se ry , th e  B en tley , and the w il l ia n a  as  the L a fa y e tte ;  th e  seaward 
p a r t  c£ the  isontgomery and th e  in land  p a r t  of th e  p r a i r i e  a s  the 
ColuB&la Sands; th e  seaward p a r t  of th e  P r a ir ie  a s  th e  Beaumont; and 
th e  p re se n t r i v e r  a llu v iu m  a id  th e  c o a s ta l  m trsh d e p o s its  a s  the 
P o r t  Hudson* The s e r ie s  o f  b row i, b lu e , and y e llo w 'd a y s ,  cu rry ing  
nodules o f  lim estone  in  p la c e s  and w eathering  to  a  b lack  s o i l ,  and 
brown and b lu e  sands w ith  gre&  q u a n t i t ie s  o f  wood and re c a n t  s h e l l s ,  
25-400 f a s t  th ic k ,  were d e sc rib e d  as th e  Beaumont bods from i t s  
g r e a t e s t  development in  th e  neighborhood o f  th a t  c i ty *
Deussen (1914) d escrib ed  th® L i s a le  g rav e l and sand from i t s
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developm ent a t  L ia s i e ,  whe&toa coun ty , Texas. Th© I  i s  s i s ,  as mapped 
by  Beusaen i n  J a s p e r ,  Newton, and Orange c o u n tie s , inc ludes th© 
W illia n a , B en tley , Montgomery, and the in land p a r t  o f  th e  P r a i r i e .
H is map sho es  the Beaumont d a y s  occupying th© same a rea  mapped a s  
Beaumont by Hayes and Kennedy. He mentioned th a t  th© L is s ie  and 
th e  Beaumont a re  re p re se n te d  in lan d  along th e  s tream  v a lle y s  by 
th e  low est and th e  m iddle o f th re e  p le is to c e n e  t e r  ra se s , th© low est 
t e r r a c e  g rad in g  in to  th e  upper p a r t  o f th e  L is s ie  g ra v e l and in to  
th e  Beansont d a y ,  and th© m iddle te r r a c e  g rad ing  in to  th e  lower 
L i s s i e  g rav e l*  Deassen c o r re la te d  the  low est te r r a c e  w ith  th e  
Depot Group o f  te r r a c e s  and  th e  middle te r ra c e  w ith  th e  C ap ita l 
T errace  d e sc rib ed  a long  the V alley  o f  the Colorado R iver by H i l l  
and Vaughn (1808, 1902}« The low est te r r a c e  i s  p robab ly  equiva­
l e n t  to  th e  p r a i r i e  and th e  D ew eyville, and the middle te r ra c e  to  
th e  Montgomery of J a sp e r  and Newton c o u n tie s .  He d id  no t mention 
th e  occurrence of h is  h ig h e s t p le is to c e n e  te r r a c e  in  th is  a re a , b u t 
s ta te d  th a t  i t s  p o s it io n  was about 200-225  f e e t  above th e  le v e l  of 
th e  a d ja c e n t  s tream s west of th e  Yegua-Cook M ountain boundary,
Deusaan c o r re la te d  the  h ig h e s t t e r r a c e  w ith the  Asylum Group o f 
t s r r a c e s  o f H i l l  and Vaughn (1898, 1902).
Mat sen  (1916) re d e se r lb e d  the high le v e l g ra v e ls ,  san d s , 
and c lay s  c o n ta in in g  i l io e a n e  l e a f  f o s s i l s  a s  the C itro n o lle  &rm&- 
t ic n  f o r  exposures n ear C itn o n a ile , Alabama. B erry (1911) d iscovered  
th a t th e  type lo c a l i t y  o f  the  L a fa y e tte ,  in  L a fa y e tte  county , 
M is s is s ip p i ,  c o n s is te d  o f  o x id ised  beds b ea rin g  f o s s i l  le av es  o f
53
J&cestt age* Matson ex p la in ed  th a t  P lio cen e  a l lu v ia t io n  formed a 
broad p la in ,  which was p a r t i a l l y  eroded l a t e r ,  w h ile  a t  th® aairie 
tim e th© margin of th e  f  oxmation was pushed seaward and th re e  suc­
c e s s iv e ly  lower p la in s  were b u i l t ,  each su c c e ss iv e  a d d it io n  be ing  
represented in  the stream v a lle y s*  Matson*® C itro n o lle  was mapped 
in  Jasper m&  Row ton counties where I t  included  th e  W illiana  and a  
l«t® » p art o f the B en tley . He d esc rib e d  h is  P le is to c e n e  a s  a s e r ie s  
©f  terraced  d e p o s its , th e  St* slm o, P o r t  H ickey, Hamsond, and 
P ensacola , in  descending carder o f age, sh ieh  in c lu d e  p a r t  o f  th e  
B en tley , Montgomery, and P r a ir ie .
In 1918, Durable d escrib ed  the g r a v e ls  and sands ou tcropp ing  
between th e  Fleming and Coast Clays as the L a fa y e tte ,  but h is  map 
sh orn  the L a fa y ette  occupying th e p o s it io n  o f th e  Columbia fo  Bastion 
o f  tteSee* He sta ted  th a t th e P le isto cen e  o f  e a st Texas included  the 
r iv er  d ep o sits  of the inland b e lt ,  belonging to  th e  Columbia, and 
forming th e second hot tarns, and t h e i r  coastw ard  c o n tin u a tio n , the 
Coast Clays o r P o r t  Hudson, which Kennedy c a l le d  th e  Beaumont d a y s *  
He d escribed  a lso  the  f i r s t ,  second, and th i r d  bottom  te r r a c e s ,  so 
ceauoa to  the T r in i ty  R iver from  Houston County southw ard, as cu t 
terra ces in  the  P o r t I&dacxu
Barton (1930a, 1930b) d escrib ed  the d e l ta ! e  n a tu re  o f th e  
low er co a stw ise  su rfa ces and mapped these d e p o s its  a s  L ls s ie  and 
Beaumont* H ie L i sa le  included  th e  /U l ia n a .  He r e a l iz e d  th a t  th e  
BeatffiKfflt extended in land , but he Included a l l  o f  the  Montgomery and 
B entley in  a d d itio n  to  tbs inland p a r t  o f th e P r a ir ie  in  i t s  ou tcrop  
a rea*
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Plummer (1932) e le v a te d  th e  name o f  th e  c i t r o n e l l e  to  th© rank 
° f  & group  t o  in c lu d e  two d iv is io n s  of b ed s , regarded as P liocene in  
a g e , ho tween the  L agarto  ©lay below and th e  L ise  is  sand above* The 
base o f  th e  group was co n s id e red  to  b e  marked by a  bed o f  g ra v e l o r 
c o a rse  sand  and I t s  upper l i m i t  by a  d isc o rd an c e  in  d ip  and a  s l ig h t  
change in  te x tu re  t o  th e  e r o r ly la g  L ia a ie .  He p laced  the Goliad 
sands and g ra v e ls  o f  s o u th  Texas in  th e  low er d iv is io n  and th e  
"Unnamed P lio cen e  (V) sand" o f e a s t  Texas, p rev io u s ly  mapped and 
d e sc rib e d  a s  th e  c i t r o n e l l e  fo rm atio n  by  M atson, in  the upper d iv is io n #  
He c o r r e la te d  h is  upper d iv is io n  o f  the  e a s te rn  G ulf c o a s t  w ith  th e  
Uvalde o f  H ill*  Plussasr (1932) proposed the name Houston Group to  
in c lu d e  P le is to c e n e  s t r a t a  occurring  above Jbia C i t r o n e l le  Group and 
below tb s  a sc e n t d e p o s i t s ,  and ou tcropp ing  in  the  f l a t  c o a s ta l p la in  
o f tb s  Gulf between th e  Hockley escarpm ent o r e q u iv a le n t r o l l in g  
r id g e  land  on th e  n o r th  and the  beach and wind-blown sands th a t occur 
along th e  p re se n t shore*  Hie Houston Group included the Beaumont 
c la y  end th e  l i a s i e  sand form at ions* The L is s ie  was r e s t r i c t e d  t o  
in c lu d e  th o se  d e p o s its  ou tcropp ing  between th e  Hockley escarpm ent 
and th e  Seauaout p la in *  S i i s  a rea  in c lu d es  the B en tley , Montgomery, 
and a  l a r g e  p a r t  o f  th e  P ra ir ie *  The usage o f  the term  Beaumont 
ag rees  w ith  t h a t  o f  Hayes and Kennedy (1903)*
T h ere fo re , D oering (1935) proposed the name v i l l  i s  f o r  a 
d e p o s it io n s !  p la in  and un d erly in g  fo rm atio n  o f  sand and g ra v e lly  
sc ad , or th e  "Onaaaed p l io e e n ©(?) sand” of Pluwsoer, o ccu rrin g  a t ,  
o r n e a r ,  th e  base  of th e  post-F lem ing fo rm a tio n s  (p o st-L ag a rto  (? ))
in  s o u th e a s t  Texas and s o u th  L ouisiana* He s e le c te d  th e  d e p o s its  
8Jp089fi In  and near th e  town o f  W illis*  In i&mtgpnary County, Texas, 
a s  th e  ty p e  lo c a l i ty *  The s c a le s  o f D oerin£*s sop and phya iographic 
diagram  a re  tee  sm e ll to  eesapare the a r e a l  d i s t r ib u t io n  of the W illis  
w ith  th e  W illisa a *  The o u tc ro p  a re a  o f h is  v i l l i a  i s  e s s e n t ia l ly  
t h a t  o f  th e  w illfem a; however* i t  ap p ears  t h a t  i t  in c lu d es  p a r t  o f 
th e  B entley*  Doering r e s t r i c t e d  th© L is s ie  t o  inc lude  a  s u rfa c e  
fo rm ation  in  a  h a l t  o f  f l a t  p la in s  shou t 25 m iles  wide ex tending  
along  the c o a s ta l  s id e  o f th e  W illis  h i l l y  b e l t ,  and sm a lle r  tongues 
ex ten d in g  in to  th e  i n t e r i o r  a long  th e  r iv e r  v a lle y s*  He s ta te d  t h a t  
th e  L i s s i e  s tream  te r r a c e s  p o s s ib ly  merge w ith  an o ld  e ro s io n  su rfa c e  
marked by such  d e p o s its  a s  th e  Uvalde g ra v e ls  o f  sou th  Texas* Th® 
B eauam t o f  Bayes and Kennedy was extended to  include th e  coastw ise  
sendy phase In  n o r th e rn  Orange and sou thern  Ja sp e r and Newton 
c o u n tie s*  i t s  in lan d  e q u iv a le n t was mapped a s  the lo w es t stream  
te r r a c e  a lo n g  th e  v a lle y s*  D o srin g 's  L is s ie  inc ludes most o f  the 
B en tley  end a l l  of the  Montgomery t e r r a c e .  The P r a i r ie  te r r a c e  was 
rapped a s  the Beaumont p la in *
B arton (1936) recogn ised  fo u r  p la in s  In so u th e a s t Texas and 
southw est Louisiana*  They a r e :  (1) younger d e l t a i c  Beaumont p la in
( P r a i r ie  ( ? ) ) ,  (2) the Oakdale p la in ,  L o u is ian a , p a r t ly  the o ld e s t 
p re -B ea iH ao n tH .ia sss ip p i v a l le y  te r r a c e  (&ont goner y ) , (3) th e  p a r t ly  
young, p a r t ly  m atu re , p robab ly  n a n -d e lta ic  L is s ie  p la in  (B entley  
(? ))»  (4) th e  in n e r  b e l t  of laa tu re  p la in s ,  e a s t  to  s o u th , w i l l l e ,  
Goliad* A lice  m ad-crack, and Duval C aliche p la in s  ( .11 l ia n a  ( ? ) ) .
Bo or la g  (1955) recognized  th a t  th e  c la y  bed in  which M&fceon 
feumd P iio cen e  f o s s i l s  might be peart o f an  o ld e r  f a n a a t io n , s in c e  the 
con tact w ith th e  overly in g  g ra v els and sand  c a l le d  th e  c i t r o n e l le  is  
irregu lar*  F ish  (1938a) and Roy (1939) c a l le d  a t te n t io n  to the f a c t  
th a t the beds contain ing th e p lio c en e  p la n t  f o s s i l s  were fa u lte d  
and nsccufG rfiably o v er la in  by th e  g ra v e ls  and sands of th© c i t r o n e l le  
foraation *
The W U lia n a , B en tley , Montgomery, and P r a i r ie  te r ra c e s  and 
th e ir  underlying sequences o f a llu v ia l d e p o s its ,  c a l le d  members, 
war© described  by F isk  (1938a) in  connection  w ith  h is  r e p o r t  on the  
Geology of Grant aai L aS alle p arish es, L ouisiana* F isk  (1939a) pub­
lish e d  maps showing th e gen era lized  a re a l e x te n t and s tr u c tu r e  of 
these terraces*  In 1940 he ra ised  the  ran k  o f  th e se  nembers to  
format ien s  because th ey  were sapped fo r cons id e ra b le  d is  ta n e e s .
3 d  eh (1 9 4 2 ), Holland (1943) ,  and F isk  (1938a, 1938b , 1940, 1948a) 
continuously  traeed  th ese  terra ces and fo rm atio n s  from  th e ir  type 
lo c a l i t ie s  to  th e  Sabine R iver in  Vernon, B eauregard , and C alcasieu  
p a r ish es, Louisiana*
The asaes .illia n a , Bentley, lio&tgcmary, and P r a ir ie  a r e  
employed to refer to  these te r r a c e s  and u n derly ing  fo rm atio n s 
because most of the o th e r  names have been e i t h e r  too in c lu s iv e , 
too r e s t r i c t i v e ,  o r  m isused so much t h a t  t h e i r  o r ig in a l meaning 
has been lost*  71th few except Io n s , th e  names ap p lied  to th e  
Pleistocene d e p o s its  have to  b© q u a l i f ie d  by the name of th e  au th o r 
employing th e  name and, in  some c a s e s , th e  d a te  of th© a u th o r’s
5?
p u b lic a t io n ,  suoh a s  Deussen^s L is  si© , B arton *3 L is s ie  (1930a), 
Barton*a L is s ie  (1936), D oering*a l i s s i e ,  ©to. i t  is  no t th® 
writes?*© in te n t io n  t o  d is c a rd  th© name L i l l i s ,  bu t in o rd e r to  avoid 
f a r th e r  c o f u s i o n ,  th© naa® w il l i s n a  Is  employed u n t i l  continuous 
d e ta i le d  t r e e in g  o f  th e  o u tc ro p s  between the ty p e  l o c a l i t i e s  i s  
completed end d em o n stra tes  t h a t  th e  L i l l i s  and m i i a n n  a re  equ iva- 
le n t*  Ifes o r ig in a l  d e s c r ip t io n  o f th e  Beaumont by Hayes and Kennedy 
(1903) i s  to o  r e s t r i c t i v e  and I t  has been u se d , more o r  l e s s ,  to  
r e f e r  to  th e  c la y  s e c t io n s  of t h a t  p a r t  o f  th e  P ra ir ie  f lan k in g  
th© G ulf; however, i t  lets bean used a ls o  f o r  deposit©  a s  o ld  a s  th© 
Bentley*
B arton (1930a) reco g n ised  a  s e t  o f  te r r a c e s  (Deweyville (? ))  
along th e  San l a c ta t e  and Brazos r iv e r s  about midway between th e  
g en e ra l l e v e l  o f th e  lo w est bottom  lan d s  and th e  le v e l o f th e  C oastal 
P r a i r i e s  in  th e  a re a  of th e  Beanmmt fo rm a tio n  ( P ra i r ie  ( ? } ) ,  but he 
d id  n e t  m ention a  c o r r e la t io n  o f  th e  la rg e  meanders w ith  th e  low est 
te r r a c e  ( P I .  4)*
, P r ic e  (1933b) d esc rib ed  two te r ra c e s  along  th© downstream
p a r t  o f  the Buses© R iver* Use upper, corpus C h r is t i  T errace  occurs 
a t  Corpus f lh r l s t i ,  Texas a t  an e le v a t io n  o f  20-25 f e e t  and has a 
s lo p e  Gt 2*16 f e e t  p o t m ile , the  low er, Angel i t  a Terrace (Deweyville 
(?}} i s  p r e s e n t .a t  A ng© lita -3 id in g  a t an  e le v a tio n  o f 15-25 f e e t ,  
and h as  a  s lo p e  o f 2*5 p e r  m ile . I t  seems im probable t h a t  th e  lower 
+n& young*'* s u rfa c e  shou ld  have the g re a te r  slop© u n le ss  i t  was 
caused by a  lo c a l  s t r u c t u r e .  He m entioned th a t  th e  h ig h er te r ra c e
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seems to  have b ro ad e r meanders th a n  the  p re sen t Kueoos River and 
©greed w ith Bar ton* a t h e s i s  o f  h e av ie r  r a i n f a l l  and g r e a te r  run­
o f f  i s  e x p la in in g  t h e i r  o r ig in *  However, h is  map of th e  type 
lo c a l i t y  o f th e  Angel i t s  T errace  seems t o  r e v e a l  th a t  th e  la rg e  
s o a rs  occur o s  the A s g e lita  T errace*  P r ic e  (p e rso n a l correspondence, 
da ted  sop t e n t e r  M 9 1949} inform ed the a u th o r  th a t  th© "b ig  meanders* 
sa y  have developed bo th  i s  Montgomery and P r a i r i e  t im e s , th a t  they  
mme p robab ly  fo ra sd  ev ery  tim e something gave th e  r iv e r  double th© 
u su a l r u a - o f f ,  a sd  t h a t  t h i s  should  happen f o r  each P le is to c e n e  
c y c l ic  © vest i s  w hich anomalous p lu v ia l  c o n d itio n s  e x is te d .  He 
b e l ie v e s  t h a t  th e  Corpus C h r i s t i  T e rrace  i s  a  f l u v i a t i l e  e q u iv a len t 
o f  th e  P r a i r i e  T e rrac e .
Vcm on (1942) saco g n ised  a  1 0 -2 0 -fo o t f lu v i a l  su rfa c e  and a  
eonteaporaneous 3 -3 0 -fo o t coastw ise  su rfa c e  in  w estern  F lo rid a  and 
c o r re la te d  the  1 0 -2 0 -fo o t s u rfa c e  w ith  th e  h ig h - le v a l  floodplain©  
o f  Leuisisa& * I t  seem  t h a t  t h i s  s u r fa c e ,  the low est o f  f iv e  <iept>- 
s i t io n a l  s u rfa c e s  o r t e r r a c e s  recognized by Vernon, I s  e q u iv a le n t 
to  the D ew eyville Terrace*
Welch (1942) no ted  t h a t  a  re c e n t war Department map o f  th© 
Sabine R iver f lo o d p la in  shows a r e a s  s l i # i t l y  h ighor th an  the f lo o d -  
p la in ,  b a t  low er th a n  th e  P r a i r i e  Terrace* He d id  no t a ttem p t to  
ex p la in  the  o r ig in  o f  these a r e a s ,  b u t mentioned th a t  some appeared 
to  be low le v e e s  of th e  Sabine w hile o th e rs  may ho rem nants of the  
P r a i r i e  T errace*  I t  ap p ears  th a t  v.'olch mapped moat o f th© Deweyville 
T errace  a s  p r a i r i e ,  f o r  he mentioned th a t  th© b e s t preserved  remnants
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o f  the  l a r g e r  s c a rs  occur on th e  p r a i r i e  su rface  near th e  confluence 
o f  the Sabine Kiver and Anacoeo Creek in  southw est Ye m an P a r is h ,
H olland (1943) recogn ized  a  s u rfa c e  (Do^ey v i l l a )  appioxima te ly  
10 f e e t  above the Sabine B iver f lo o d p la in  and  10 f e e t  low er than  the 
P r a i r i e  fa r  r a c e , b a t s ta te d  th at i t  was o n ly  lo c a l  and was a  remnant 
o f a recen t fan  o f  Anaeoco Creak. He sapped a la rg e  p a r t  o f  the 
BeweyviHe a s  P ra ir ie*  l a  so u th ea st A llen  p a rish *  he recognized  a  
anb-prahrie le v e l  approxim ately 30 fe e t  below the le v e l  o f  th e  
PrairS* m m tm m  end 1© f e e t  a to r e  the fio o d p la in  o f Bayou Nezpique, 
a  tr ib u tary  o f  th e  Slenasntau aivear; however ,  he ex p la in ed  i t s  o r ig in  
a s a  r e su lt  o f  seca n t reg ion a l u p lift*
atoB gville  Tsrraea* «* The m m  Deweyv i l l e  i s  proposed f o r  a 
terraced d ep o sitio n s! (7) sis* face ty p ica lly  dev sloped in  and around 
the to o n  o f  D ew eyville m m  l e t *  30 degrees and 18 m inutes n o r th ,
Long* 03 degrees and 45 minutes w est, on the west bank of th e  Sabine 
Hiver in  southeast Bewton Coxaty, Texas (p ig s . 9 and 1 1 ). This t e r ­
race is w ell developed on the Louisiana s id e  of th etv a l le y  e a s t  o f  
DewayvtHe, where i t  is  crossed by Louisiana Highway Bo, 7 between 
the esearpsent o f the P ra irie  Terrace immediately west o f s ta s k s ,  
Calcasieu parish and the present floodp laln  o f th e  3abin© B iver (F ig .IB ). 
The general le v e l o f the Deweyville Terrace i s  approxim ately  midway 
between the le v e l of the present f lo o d p la ln  and the nex t h igher 
P rairie Terrace i n  J a sp e r , How to n , and Orange counties*  In  th® 
v ic in ity  o f staves i t  is  approx i a te ly  10 f e e t  above the sab ine liiv er 
bottoms and 10 fe e t  below th e  p r a i r i e  T errace . The e le v a tio n s  o f  the 
Ocweyvlll© Terrace are shown on P la te  2 ,
F igure 9* s e r i a l  vievf o f  P r a i r i e  and Deweyville te r r a c e s  and S a b in a  H iver 
f lo o d p la in  in  th e  v i c in i ty  o f D ew eyville, Newton County. Mote th e  d if fe re n c e  in  
s iz e  o f th e  meander b e l t s  o f  th e  f o s s i l  channels on th e  Deweyville T errace  and 
th e  modern f lo o d p la in .
ao
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!S*e o r ig in a l  r e l i e f  o f th e  s u rfa c e  i s  alm ost e q u a l to  i t s  
h e ig h t  above th e  p re s e n t  f  lo o d p la in s  of th e  Neches and Sabine r iv e r s  
i s  Jasp e r*  Hew to n , and Orange c o u n tie s , as flo o d  w ater backs up in to  
the  in co m p le te ly  f i l l e d  channel s c a r s  which a re  coinaan to  the te r ra c e -  
Maps, issu ed  by th e  Goxpa o f j& iginears, G alveston, Texast o f  the a re a  
s u b je c t  to  msxixattm flo o d  w ater o f  th e  Sabine and Kechea r iv e r s ,  show 
t h a t  t h i s  su rfac e  s ta n d s  w e ll above th e  h ig h e s t  h ig h -w ate r le v e l  and 
o n ly  th e  w e ll-d e f in e d  ehennel s e a rs  a re  flooded*
This terrace i s  w eU  developed and i s  s e p a ra te d  u su a lly  from 
the surfaces above and below by w e ll-d e fin e d  sca rp s*  However, in 
aoffie places, i t  is  v e ry  d i f f i c u l t  to  d is tin g u is h  between the  Dewey­
v ille  Terrace and th e  f lo o d p la in  and between the Deweyville and th e  
Protirie terraces* i t  i s  u s u a lly  covered w ith  a  dense  growth o f  
hardwoods and pines* Only a  v ery  sm all p a r t  of t h i s  s p a rs e ly  popu­
lated surface i s  devoted to  a g r ic u l tu r e *
The D ew eyville T errace  has th e  g r e a te s t  d is t r ib u t io n  of a l l  
the flu v la tH e  te r r a c e s  along th e  v a l le y  w alls of th e  Sabine and 
Bc^feas r i v e r 3 in  so u th e a s t Texas, and i t  is  p re sen t u su a lly  on 
either side o f the r i v e r  f lo o d p la in s , and in  p la c e s  i s  w ell develped 
on both sides (P i*  1)«  w idths of over 4 m il os are comaion along one 
side o f  a  major stream * This te r r a c e  i s  p re se n t along th e  major 
tributaries of tto Sabine and Heches r iv e r s ,  b u t i t  is v e ry  d i f f i c u l t  
t© distlB@ iiah. A co astw ise  e q u iv a len t of the Dovioyvllle Terraco has 
not been recogn ized  in  the a re a  so u th  of the  coastw ise P r a i r i e  in 
Orange County, th e  noIghboring p a r t  o f J e f fe rs o n  County, and C alcasieu  
p a r i s h ,  Louisiana.
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Tb© D ew eyville T errace  i s  ch a rac te r iz e d  by v© ry la rg e  a ad con­
sp icu o u s  meander sc a rs  on th e  su rfac e  (F igs* 7, 9 , and 16)* These 
la r g e  s c a r s  were f i r s t  Mentioned by Barton (1930b), who s ta te d  th e  
pho tographs r e v e a l :
*«**aa a n c ie n t Neck os R iver and 3ab ine R iver ^h ich , 
l i k e  th e  fo rm er Brasses and T r in i ty  r iv e r s ,  were 
vary saaeh l a r g e r  than  th e i r  p resen t'-day  su c c e sso rs , 
th e  v id e  sweeping ms and e ra  and broad * aband oned 
ch an n e ls  o f th e  fo rm er Sleehes and Sabine r iv e r s  
a re  re v ea led  m ost b e a u t i f u l ly  in  an e x te n s iv e  
u n pub lished  a e r i a l  photographic map made by Tobin 
in  co n n ec tio n  w ith  o i l  company work and c o n tra s t 
s tro n g ly  w ith  th e  narrow w rig g lin g  course o f  the  
p re se n t Keches and T r in i ty  riveie**—The an c ien t 
Neches and Sabine r iv e r s  th e re fo re  must hare been 
very  la rg e  r iv e r s *  The r a i n f a l l  in  th e  Gulf 
C oast must have been very  much h e a v ie r  in  l a t e  
P le is to c e n e  and e a r ly  Recent tim es then i t  is  a t  
p r e s e n t ."
The ssssnder b e l t s  o f  th e se  a n c ie n t r iv e r s  are  approx i r a t e ly  4 .5  m iles  
v id e ,  w hile th e  meander b e l t s  o f  th e  p re se n t stream s in  th e  swamp 
s e c t io n  o f  th e  f lo o d p la in  sad the abandoned co u rses  o f the  Sabine 
and Neches r i v e r s  cm th e  p r a i r i e  end Montgomery te r r a c e s  average o n ly  
ml o f  a  m ile . Welch (1942) no ted  th e se  la rg e  s c a r s ,  bu t believed  
t h a t  th e y  were on th e  P r a i r i e  T e rrace . The au th o r  b e lie v e s  th a t  
t h i s  r e la t io n s h ip  e x i s t s  between corresponding meander b e l t s  a long  
o f  th e  s tream s of th e  G ulf C oast, which a re  a s s o c ia te d  w ith  
th e se  soars*  The average w id th  of the me and ©r b a i t  o f the
M is s is s ip p i E lv e r  in  L ou isiana  and M iss is s ip p i is  approxim ately  
•  oU S s*
This s u rfa c e  w ith  the la rg e  meander s c a rs  i s  common no t on ly  
to  th e  Sabine and Hecfaes r iv e r s  bu t is  most conspicuous along th e
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T r in i ty  H iv e r , e s p e c ia l ly  in  i t  a lower re a c h e s  a t  and n e a r  L ib e r ty , 
i n  L ib e r ty  couaty* Sraall-ac&lo a e r i a l  pho tog raph ic  maps, observed 
in  th e  o f f i c e  o f  t h e  Suable O H  company, show w e ll-p re se rv e d » la rg e  
aaender r o a r s  a lo n g  th e  downstream p e r t  lone o f  th e  3m  J a c in to  and 
S » « 8  r iv a r a  o f  Texas and the P e a r l  B iver o f M is s is s ip p i and L ouis­
iana* I f t t i i  a a p i  d id  n e t  r e p e a l  la rg e  consp icuous mean tiers on th e  
Braasa* g o X m fto , C a lc a s ieu , and Mermentau r iv e r s ;  however la rg e *  
s e a ls  photographs aay re v e a l l a r g e  s o a rs  in  sm all su sp ic io u s  a re a s  
a long  th e  C a lca s ie u  H irer*  P ho tog raph ic  in d ex es , issu ed  by the  U*3. 
Department o f  A g r ic u ltu re , s c a le  2 inches equals 1 m ile , show a few 
la r g e  s e a rs  and numerous la rg e  a rc u a te  sca rp s  c u t in  o ld e r  m a te r ia ls  
a lo n g  th e  Brasses and Colorado r iv e rs *  I& tthea  (1941) w rote:
"Some in s ta n c e s  have come to  th e  w r i t e r 's  
a t t e n t io n ,  n o tab ly  th e  Brazos H iver above 
M ineral w e lls ,  Texas, where the  ev idences 
a r e  obvious th a t  th e  meanders were c re a te d  
by a s  e a r l i e r  s tream  d i f f e r in g  ap p rec iab ly  
i n  s iz e  and g e n e ra l  c h a r a c te r i s t i c s  from 
th e  p re se n t one* D if fe re n t c l im a tic  
c o n d itio n s  a f f e c t in g  r a i n f a l l ,  d if fe re n c e s  
i s  sed im en t-lo ad , and even a  d if f e r e n c e  
i n  s iz e  o f d ra in ag e  a re a  may r e a d i ly  
account f o r  this*** .
The sm all number o f  th e se  la rg e  meander s c a r s  and th e  p resence o f  num­
ero u s  a rc u a te  s c a rp s  w ith la rg e  r a d i i  o f  c u rv a tu re  along the  Brazos 
s^ aA Colorado r iv e r s  su g g e s t t h a t  th e  la r g e r  s c a r s  so common to  th e  
low est f  lu v l& ti la  t e r r a c e  o f  Texas r iv e r s  may have been bu ried  p a r t ly  
by a l l u v i a l  eons m a te r ia l  o f th e  s tream s which had re a d ju s te d  i t s  
m eanders to  a  sm a lle r  ra d iu s  of cu rv a tu re*
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F igure 10 . A eria l view o f  Sab ice River f lo o d p la in  and tbs 
D ew eyville and* p r a i r i e  te r r a c e s  between Orange, Texas and Tooiney, 3La*
fUAiKit teahace
Pl/HH£ AO l A/e (\/veH Ft-ooo
F igure 11 . A e ria l yiew o f  sab in e  R iver f lo o d p la in  and tho 
D ew eyville end P r a i r i e  te r r a c e s  sou th  o f  D ew eyville, Newton comity*
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Cba®ges i a  meander b a i t  w id ths a r e  caramon to  the sm a lle r , 
modern s tream s l i k e  tb s  Sab in s , Keches, C a lcasieu , and Meiraentau, but 
n o t t b s  l a r g e r ,  modern stream s l i k e  th e  Brazos and Colorado, whose 
a l l u v i a l  ccaaes b a re  reach ed  th e  G ulf {p ig . 4) . t o  change in  ncander 
b o l t  w id th s  o f  th e se  stream s seems to  oc cur near the most downstream 
p a r t  o f  th e  a l l u v i a l  cones, o r th e  m ost upstream  p o in ts  of th e  
stream s w hich a re  a f f e c te d  someshat by t id e s*  The meanders w ith  the 
M a i le r  r a d i i  o f  c u rv a tu re  alw ays occur in  th e  sw&rrip seetioEB up-
-««r\
strain# The ratio of tb s w id ths of th e  meander b e l t  of the  upstream  
swesp section o f  th e  3a b in e  R iver to  i t s  downstream marsh s e c t io n  i s  
approximately 1 j s* The r a t i o  -of th e  m ender b e l t  w idths of th e  
corresponding s e c t io n s  of t h e  C alcasieu  i s  app rox im ate ly  1 ; 6 *
The r a t i o  o f  th e  p r e s e n t  meanders of th e  H edies, Sabine and T r in i ty  
r i f g f t i  and t h e i r  r e l i e  courses on the  P r a ir ie  and 1,'ontgcenery te r r a c e s  
to  t h e i r  abandoned c o u rses  cm th e  Deweyville T errace  i s  approx im ate ly  
1 « *»
It seems reasonable t h a t  th e  e a r ly  waning o f  th e  W isconsin Ice  
progressed at such a ra p id  r a t e  th a t  th e  normal a l l e v ia t io n  o f  the 
valleys of Texas rivers, en trenched  d u rin g  th e  p reced ing  g l a c ia l  
mttiw, co u ld  act keep pace w ith  a  r a p id ly  r i s i n g  s e a ;  th e r e fo re ,  the  
allaviad cones retreated f a r  In la n d , le a v in g  the  downstream s e c t io n s  
of the rivers to be filled on ly  with l o c a l ly  d e riv ed  sedim ents and 
materials flashed downstream d u rin g  maximum floods*  Thus, co n d itio n s  
somewhat like those of th e  p resen t downstream s e c tio n  o f  tho Cslcssiflu 
Biver ware repno&ueed, and la rg e  meanders developed, la r g e r  r iv e r s
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li& e the Br&stos and Colorado* d ra in in g  la rg e r  a re a s  and c a rry in g  
la r g e r  lo a d s ,  were capable o f  ex tend ing  t h e i r  a l lu v ia l  cones seaward 
more r a p id ly  than  th e  sisal l o r  r i v e r s ;  th e r e fo r e ,  most o f  th e  la rg e r  
meanders ware covered b e fo re  t h i s  a l lu v ia l  cycle  was in te r ru p te d  
by rejuvenation*
Beesase of t h e  large scare mentioned by F a tth e 3 a long  th© 
Braaos River* as far upstream as M ineral W ells, Texas® and because  
large sears along the Sab in s  River revealed on a v a ila b le  photographs, 
occur as far upstream as Sabine Parish®  L o u is ia n a , I t  la  p o s s ib le  
t h a t  their origin may b© a t t r ib u te d  to a much g r e a te r  p r e c ip i ta t io n  
e ra s in g  anomalous p lu v ia l  co n d itio n s  du ring  l a t e  p le is to c e n e  or 
early Recent, a s  su g g ested  by B arton and Pat the  s .  An increased  
drainage area® su g g ested  by Matthes® does not seem lo g ic a l ,  a s  th ese  
sears are coaraoa to many w idely  s e p a ra te d  r iv e r s  a lo n g  th e  c o a s t  and 
as th e  meanders foiroed by the heches, Sabine B and T r in i ty  r iv e r s  
during the Montgomery* P ra ir ie *  and p re se n t tim es are id e n t ic a l*
The Deweyville Terrace is more pronounced west o f  the  Baches 
River; it apparently disappears in south-central L ouisiana and 
reappears east ct  the Mississippi along the P e a rl River* This 
terrace is very prominent at L iberty*  where i t  l i e s  approx im ately  
16 f e e t  above the floodplain of th e  T r in i ty  River and 40 f e e t  b e l o w  
the prairie Terrace, and is se p a ra te d  from these two su rfac e s  by 
well-defined scarps• It i s  possible t h a t  some of th© ’’h igh-level'*  
floodp la ins in centred  and n o r th  L o u is ian a , mentioned by Fisk (1938a, 
1940,1944) and Murrey (1948), a re  e q u iv a le n t to  tho Deweyville Terrace*
6?
F ig u re  IS* A e ria l view o r  the sab in e  Piiver f lo o d p la in  and th e  
Dessyville and p r a i r i e  terraeea Ixl the v i c i n i t y  o f  S ta rk s , C alcasieu  
Parish, Louisiana
F igu re  13# A e ria l view of the  Angelina Biver flo o d p la ln  and 
th e  p r a i r i e  and le n t  gome ry  te r ra c e s  e a s t  of Bevel p o r t ,  Jasper County#
i£r. X* X* Wang, L o u is ian a  S ta te  U n iv e rs ity , (p erso n al com nunication) 
inform ed th e  w r i te r  t h a t  th e  Flatwoods T errace  ( F ergus, 1935) l i e s  
approx in » t  e l  y 10-15 f e e t  above th e  O uaehita R iver f lo o d p la in  and 
5*15 f e e t  h e lm  th e  P r a i r i e  T e rrace  in  O uachita  P a r is h ,  Louisiana*
F ish  (1944) r e f e r r e d  to  th i s  s u rfa c e  a s  & d is s e c te d  a l lu v ia l  f a n  
( " h ig h - le v a lw f lo o d p la in ) o f th e  O uachita  River* He a t a  teas
"The O uachita  R iver developed an 
e x te n s iv e  a l l u v i a l  fan  n o r th  o f  Monroe, .
La* S cars  on i t s  su rfa c e  in d ic a te  i t s  
m eandering c h a ra c te r  d u rin g  th e  A 
s ta g e s  (R ec en t). S ince Aj_ s ta g e , vh© *,
- O uach ita  has deep ly  en trenched  • i t s
o ld  f lo o d p la in  a s  th e  r e s u l t  o f  fa t I t  ta g  
along  th e  a c t iv e  Catahoula Lake f a u l t  
system ** ..**
I t s  absence in  s o u th -c e n tr a l  L ou isiana may be exp la ined  by more a c t iv e
downwarping a long  th e  Louisiana c o a s t  and th e  M iss is s ip p i jffiabcymnt
and b u r ia l  by re c e n t alluvium * L e v e re tt  (1951) a t t r ib u te d  the d e c lin e
is attitude of the P ensaco la  shore l in e  when tra c e d  westward from
i l o r i d a  toward th e  M iss is s ip p i R iv er to  subsidence caused by the
sir
w eight o f  recen t d e l t a i c  sediments* He was u n c e r ta in  whether th e  
P en saco la  sea  s to o d  above the le v e l  of th a t  p a r t  of the  G ulf c o a s t, 
t e n ta t iv e ly  c o r re la te d  i t  w ith  a SO fb o t  shore l in e  and a tten d an t 
o f f -  sh o re  b a r  in  th e  v i c i n i t y  o f  corpus C h r is t ! ,  Texas* This su rface  
i s  no t reco g n ized  in  so u th  L o u is ian a  ad jacen t to  the a re a  where th e  
c o a s ta l marsh m ain ta in s  i t a  g r e a te s t  width* The C alcasieu and 
i&an&ntan r i v e r s  in  t h i s  re g io n  are a f fe c te d  by t id e s  much f u r th e r  
‘tniqnrt th a n  most o f  the  o th e r  sm alle r stream s along th e  Gulf Coast*
A s a t i s f a c to r y  ©apian a t  ion  o f  th e  o r ig in  o f the  Dewey v i l l a  
in c lu d in g  th e  la rg e  m eanders, is  n o t p o ss ib le  a t  th i s  tin® , 
boes&se sufficient in fo rm a tio n  on the d e p o s its  un d erly in g  th i s  su rfa c e  
is s o t  svsilablB and the r e la t io n s h ip s  o f th e se  d e p o s its  w ith th o se  
ta d  o r  t h e  P r a i r i e  te r r a c e  and modem f lo o d p la in  a re  n o t f u l l y  reco g - 
Sisat* Betailed inf 033a at io n  on th is  low est te r r a c e  along a l l  th e  
etosr rivers where i t  occurs should, be h e lp fu l  in  in te rp re t in g  i t s  
history and explaining th e  la r g e  meanders*
A mincer f lu c tu a tio n  o f  s e a  le v e l  d u r in g  e a r ly  R ecent, ac co s t 
paaied by landward u p l i f t  and seaw aid a th s id e n e e ; a re c e n t landward 
uplift and seaward t i l t ;  & change o f ru n o ff ;  a  change in  sediment** 
load; a rise of sea level (suggested  by F isk , p e rso n a l com m unication); 
or a  lowering ©f sea level &c compelled by marginal sub aid sit ce a re  
air possible hypotheses ifcieh may e x p la in  th e  o r ig in  o f  th e  Deweyville 
Terrace*
The writer is in c l in e d  to  fa v o r th e  f i r s t  ex p lan a tio n , a  minor 
fluctuation of sea le v e l  d u r in g  l a t e  p le is to c e n e  o r  e a r ly  R ecent, f o r  
available su b su rfac e  in fo rm a tio n  on the m a te r ia ls  occupying th e  p o st*  
Prairie Sabine tren ch  su g g e s ts  th a t  th e re  a r e  two a l l u v i a l  sequences 
Of eoarae to fine elastics above th e  o x id ise d  P r a i r i e  fo rm ation  (recog­
nized by Mr# Rufus J* LeBlanc, p e rsc n a l communication}* A lso, th e
g ra re l l f c ro u s  o f  th e  l a t e s t  sequence of a l l u v i a l  d e p o s its ,
which o cc u r  issued! a  taLy below th e  f lo o d p la in  o f  th e  sab in e  R iver near 
O range, l i e  a t  a  minimum d ep th  o f 60 f e e t  below s e a  le v e l ,  ■while the 
affr^wmn d ep th  o f  the  Sab in© River i s  on ly  18 f e e t  below se a  le v e l ( p i , 6)«
T h is  l a t e s t  sequence appears to  occupy a  f l a  t-bottom ed v a lle y  c u t  by 
a  m eandering s tream  d u rin g  a  m inor low ering  o f  s e a  l e v e l  fo llo w in g  
B e« * y v ille  a l l e v ia t io n *  The abaence o f  a  c o a s tw ise  e q u iv a le n t of 
the HeweyvHle T e rrace  and a  geo s y n c lin a l  margin o f th e  P r a i r i e  
T errace  seems lo g ic a l*  The d u ra t io n  o f  th e  Deweyville ^ rc le  o f  
a l ln v ia t lo n  ap p ea rs  1© have been v e ry  short*  waning o f l a t e  Wiscon­
s i n  g la c ie r s  p ro g reased  a t  such  a  r a t s  th a t  normal a l lu v ia t io n  o f 
the  sm e lle r  s tre a m s , l i k e  th e  Nechea, S ab ina , and T r in i ty ,  could 
n o t  keep  pees w ith  a  r e l a t i v e ly  ra p id  r i s i n g  sea* T h erefo re , th e  
s tre sse s  a l l u v i a  co n es  r e t r e a te d  f a r  in lan d  and c o n d itio n s  somev&at 
s im i la r  to  th e  p re s e n t dow nstream , marsh s e c tio n s  o f  th e  Cal c a s ie a  
H ire r ,  in  Louis le a  a  and th e  Neehea and Sabine r i v e r s ,  in  'Texas were 
reproduced and la r g e  meanders formed* a  minor low ering  o f sea  1 evel 
d a rin g  th e  Mankato (? ) g lac ia l, su b stag e  re ju v en a ted  th e  Neelies, s a b in e , 
T r in i ty ,  and o th e r  r iv e r s  b e fo re  they  could r e a d ju s t  t h e i r  g ra d ie n ts  
to  th e  D ew eyville  (Two creeks In te rv a l  ( ? ) )  sea  le v e l ,  extend th e i r  
a l l u v i a l  cones downstream , bury th e  marsh s e c t io n s  c h a ra c te r is e d  by 
th e  l a r g e  meanders, and b u ild  a  seaw ard -facing  d e l t a i c  p la in*
A coastw ise  d e l t a i c  p la in  o f Deweyville age may be p re sen t 
near t h e  Brazos and Colorado r iv e r s  a s  a  s tu d y  o f  a e r i a l  photographs 
is d ie a te a  t h a t  th e  a l lu v ia l  cones of th e se  r iv e r s  bu ried  most o f the  
D ew eyville T errace c h a ra c te r iz e d  by th e  la rg e  meanders*
P robab le  landward, u p l i f t  d u rin g  entrenchm ent o f  th e  Deweyville 
T errace  p rev en ted  th e  s u r fa c e  o f  th e  modern a l lu v ia l  sequence frcm 
reach ing  th e  l e v e l  o f  i t s  p redeeessor»  The Deweyville s e a  le v e l  may
h®*© s to o d  ap p ro x im ate ly  10 f e e t  h ig h e r than  modern s e a  le v e l  (R« 1 . 
Ruasall, p e rso n a l commssaieation). i f  t h i s  is  th e  e a s e ,  then  prom i­
nen t sh o re  l i n e  f e a tu r e s  sh o u ld  be p re sen t a long  th e  10 Ib o t con tour , 
o r  th ey  have been downwayped and covered by marsh d e p o s its*
P r a i r i e  T errace* -  The name p r a i r i e  T errace  was proposed by 
F lak  (1930a) f o r  a  te r ra c e d  d e p o s it io n s !  s u rfa c e  ty p i c a l ly  developed 
n e a r  H e &*, 0 r e a t  P a r iA ,  and Bebo sch o o l, L a S a lle  P a r is h ,  L o u is ian a . 
The aaiae P r a i r i e  woe a e le o te d  by F isk  because o f  i t s  g eog raph ica l 
s ig n if ic a n c e  to  l o c a l  r e s id e n ts  who r e f e r  re d  to  t h i s  s u r fa c e  a s  the  
" P r a i r ie s * ,  a ieh  a s  th e  C atahoula P r a i r i e ,  Bolloway P r a i r i e ,  and 
J p j r a U e s  P r a i r ie *  This te r r a c e  was c o n ti isiously tra c e d  from  i t s  
type l o c a l i t i e s  to  th e  Sabine R iv ^  in  Vernon, Beauregard, and Calca­
s ie u  p e r i g e e ,  L o u is ia m  by F isk  (1938a, 1939a, 1940, 1948a), H olland 
(1943), and Welch (1942)*
The Prairie Terrace i s  app rox im ate ly  10 f e e t  h igher than  th e  
DewBytllle  Terrace in southern Orange County and from  10 to  20 f e e t  
above the Deweyville alcaag th e  Neches and Sabine r i v e r s  in  n o rth e rn  
and Hewton eouaties* I t  i s  s e p a ra ted  from th e  D ew eyville and 
Ssatgpmary surfaces by u s u a lly  w e ll-d e fin e d  escarpm ents (F ig s . 18, 19) * 
The elevatic? of the P r a i r i e  T errace i s  given on th e  s t r u c tu r a l  map 
(PI* 2) based on co n to u rs  drawn th rough  p o in ts  of equal e le v a tio n  o f 
the Mg hast p a r t s  o f  the com para tive ly  uneroded te r r a c e  rem nants.
35» r a t e  o f dow nstreaa convergence o f  th e se  two te r r a c e s  in  so u th east 
Tessas i s  ap p ro x im a te ly  0*2 o f  a  f o o t  per a i r l tn e - i a i l e ,  w h ile  th e
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r a t e  o f  convergence o f th e  Dewey v i 11© and modern flood p la in s  i s  
approx im ate ly  0*12 of a  fo o t p e r a ir l in e -m ile *  The s t r i k e  o f  the  
t e r r a c e  i s  app rox im ate ly  p a r a l l e l  w ith  th e  p re sen t sho re  
l i n e  and i t a  average s lo p e  i s  app ro x im ate ly  1*3 f e e t  p e r  mile*
M ia  ao rfa c e  w ith  a  maxi mum o r ig in a l  r e l i e f  of app rox im ate ly  10 
f e e t  has been r e l a t i v e ly  untouched by subsequent erosion*  excep t f o r  
t i e  narrow  m arg ina l a r e a  n e a r  i t s  escarpm ent*
The m ajor d ra in a g e  p a t te r n  i s  d e n d r i tic  and consequent to  th e  
re g io n a l s lo p e  o f th e  t e r r a c e ,  bu t th e  minor d ra in ag e  d ire c tio n s  a r e  
c o n tro lle d  by th e  o r ig in a l  d e p o s itio n s !  forms such  a s  r e l i c  ch an n e ls , 
r e la te d  n a tu r a l  le v e e s ,  back-ewsaps o r  in te r le v e e  a re a s ,  and r e l i c  
beach r id g e s*  Anderson G u lly , a  form er channel o f  th e  Ke«hes R iv e r, 
re ju v e n a te d  in  i t s  downstreeci s e c tio n  n e a r  the  seaward sca rp  o f the 
P r a i r i e  T e rra ce , c o n tro ls  p a r t  o f  th e  lo c a l  d ra in ag e  In  southw est 
Orange Oounty (P i*  1)* A g u lly  i s  w orking headward a lo n g  th i s  incom­
p l e t e ly  f i l l e d  ch an n e l; however upstream  from th e  g u lly  head and 
between tb s  Kansas C ity  so u th ern  and so u th ern  P a c i f ic  Bailway tra ck s  
th e  lo c a l  d ra in a g e  Is  d ire c te d  away from Anderson G ully by i t s  low 
n a tu ra l  lev ees*  l i v e  Oak Ridge (? )  (P ig . 14) (P r ic e ,  p e rso n a l c o rre s ­
pondence, d a te d  Septem ber 24, 1949), a  r e l i c  beach r id g e ,  lo c a te d  
n o r th  o f  th e  Kansas C ity  Southern Railw ay tra c k s  in  n o rth e rn  Orange 
C om ty, pond a th e  lo c a l  d ra in ag e  which i s  d iv e r te d  l a t e r a l l y  along the 
s t r i k e  o f  th e  r id g e  and tow ard the  Neohes River* The d e p o s itio n s !  
forms c o n tro l  th e  d i r e c t io n  o f many stream s and a id  co n s id e rab ly  in
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d i f f e r e n t i a t l a g  th e  P r s i r i e  from  th e  Montgomery and Deweyville t e r r a c e s .
The s u r f a c e  u n d e r lie s  g rass-co v ered  p r a i r i e s  where ty p ic a l  
backswamp in te r  le v e e  c la y s o ccu r, su ch  a s  the  a re a  southw est o f  
Beaumont in  J e fferso n  County; i t  Is covered w ith  p in es  and hardwoods 
•here f in e  beach o r  f l u v i a t i i e  san d s occur* Lawhorn ,/oods, lo c a te d  
west o f F sn n ett, J e fferso n  County, occup ies an a re a  of a rc u a te  beach 
r id g es o f  very f in e  sand, which i s  i s o la te d  by th e  surrounding  p r a i r i e s  
u n d e r la in  by ca lcareou s in te r le v e e  backswanp c la y s  o f th e  T r in i ty  
R iver d e lta  (B arton 1930a, 1930b) o f  P r a i r i e  age (Fig* 1 5 ), woodlands 
are s o r e  cobekhi i s  n o r th e rn  Orange and so u th e rn  Newton and Jasper 
M i s t i e s  where th e  c la y  f a c ie s  are  rep la ce d  by a sandy f a c ie s .
The te r r a c e  s u rfa c e  i s  c h a ra c te r iz e d  by d e p o s itio n s !  f e a tu re s  
such a s  r e l i c  c h a n n e ls ; a s s o c ia te d , low , n a tu r a l  le v e e s ; in te r le v e e  
backsw«aps; and a  prom inent beach r id g e ,  L ive Oak Ridge { ? ) .
The meander b e l t s  o f th e  channel ra n n a n ts  on th e  P r a i r i e  
T errace  d u p lic a te  th o se  o f th e  modern Neehea and Sabine r iv e r s  in th e ir  
upstream  swamp se c tio n s  (F igs* 7, 15, 1 6 ) . i t  i s  obvious th a t  the 
B echea, S ab ine , and T r in i ty  r iv e r s  o f P r a i r i e  t i n e s  were very  s im ila r  
to  th e  modern s tream s in  th e  upstream  sweep s e c t io n s  of t h e i r  vaLl e y s * 
The f o s s i l  d i s t r i b u t a r i e s ,  re c o n s tru c te d  from abandoned channel 
segments and is o la te d  meander s c a r s ,  may be tra c e d  from th e  so u th e rn - 
n o s t ex ten s io n  o f th e  te r r a c e  in la n d , where the coastw ise  and f l u v i a t i i e  
s e c tio n s  o f th e  p r a i r i e  T errace merge. These courses pass through gaps 
a c ro ss  the L ive Oak Ridge (?) which l i e s  n e a r  th e  m edial s t r ik e  l in e  
o f  th e  coastw ise s e c t io n  o f  the P r a i r i e  T errace .
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L iv e  Oak Rldg© { ? ) ,  sandy beach r id g e s  w ith  a  n o r th e a s te r ly  
a lignm ent a c ro s s  iK>rth©rn Orange and s o ; the as te rn  Hewton count lea* la  
app rox im ate ly  10 f e e t  h ig h er th a n  th e  su rro u n d in g  le y s l  o f th e  p ra ir i©  
Terr*©©* P r ic e  (p e rso n a l correspondence* d a te d  September &4, 1949) 
inform ed th e  w r i t e r  t e a t  he sapped L ive Oak Ridge from  i t s  type 
lo c a l i t y  t e  Ifiatagorda County* Be p o in ted  o u t th a t  sm ith  p o in t on 
G alveston  Bay, & le v  ridg©  from  t h i s  p o in t to  th e  n o r th e a s t  co rner 
o f  CteaateBra te e  sandy  f e a tu r e  s e a r  F a n n e tt, a  sandy r id g e  in
n o r th  BeaSBont, and a  tew sandy  r id g e  a m th  o f  Houston R iv er, Calca­
s ie u  p a riah *  L o u is ia n a , e ra  a l i d a d  in  a  n o r th e a s te r ly  d ire c tio n *
Thes© features teas the continuation o f  Live Oak Sldg© in  so u th ea st 
Texas sad southeast Louisiana. Mr. Rufus J. LeH eno (p e rso n a l c o m m - 
ication) informed tea writer teat Pleistocene beach a c c re t io n s  o ccu r 
on the aaigi«»na ianedlately north o f  c-dveaton island* The beach 
ridge of anfteara Groig© Couaty falls ia th e  aligaiaent o f th e  Live 
Gak Ridges v>f pries.
This a lignm ent o f  beach r id g e s ,  c rossed  by f o s s i l  d i s t r ib u ­
t a r i e s  o f  te e  T r i n i t y ,  K eehes, and Sabine r iv e r s  i s  d u p lic a te d  a long  
te e  modem c o a s t ;  however I t  p re s e n ts  an  e a r ly  s ta g e  of developm ent. 
The r e la t io n s h ip s  o f  the C alca s ieu , S ab in e , T r in i ty ,  and Colorado 
r iv e r s  w ith  the  modem c o a s ta l  m arshes, e s tu a r ie s ,  and beaches 
re p re se n t th e  e a r ly  e v o lu tio n a ry  s ta g e s  o f advancing a l l u v i a l  cones 
which b u r ie d  the c o a s ta l  m a rrie s , bays, and lagoons, broke through 
th e  L ive  Oak R idge, and formed a  seaw ard, d e l t a i c  p la in  during  lat©  
P r a i r i e  tim e s .
Figure 14. Aerial view o f  the Hire Oak Ridge (?) beach accretions m  P rairie  
Terrace in  north Orange County. Mote f o s s i l  channel sears o f Sabine or Meches 
river  on the Prairie Terrace in  the southeast and north-central parts o f  the photo* 
graph. Mote the Deweyville Terrace which p a ra lle ls  the Meehes River in  the southwest 
com er.
Calcasieu River represents the in i t ia l  s ta g s . I t s  a llu v ia l  
cob© baa to be extended downstream to  bury a large section  o f i t s  
v a l l e y ,  c h a ra c te r iz e d  by la ig e  m eanders, and the coasta l marsh be­
fogs b u ild in g  a  del t a l e  p la in  beyond th e  modern b each . Tbs Sabine 
and N e& es r i v e r s  re p re se n t th e  n e x t s ta g e  o f  d ev e lo p n ea t. T h e ir 
a l l u v i a l  cones have y e t t o  co v e r sm all downstream s e c tio n s  of the 
r i v e r s ,  c h a ra c te r  1 zed by tb s  la rg e  m eanders, and th e coastal marsh 
b efore b u ild in g  a  d e l t a l c  p la in  beyond the  modem beach * The 
T r in i ty  R iv e r , r e p re s e n t in g  th e  next s ta g e ,  has extended  i t s  a llu v ia l  
ecu© a cro ss th e  s e c t io n  o f  the r i v e r  c h a ra c te r is e d  by the large  
meanders and has b u i l t  a  sm all d e l t a  in  Galveston Bay (F ig . 5 } ♦
The a llu v ia l cone o f the Color ado R iver has covered the downstream 
se e tio *  ch aracterized  by tb s  la r g e  m eanders, and a  s u b d e lta  of i t s  
p resen tly  a c t iv e , p r in c ip a l  d i s t r ib u ta r y  h as  bean extended r e c e n t ly  
a cro ss Matagorda Bey to  Matagorda P e n in su la ; however, a  large sec tio n  
o f th e W y rem ains to  b e f i l l e d  w ith  alluvium . The alluv ium  o f  Cany 
Creek, an abandoned, p r in c ip a l d i s t r i b u t a r y  o f  the  Colorado R iv e r, 
has f i l l e d  the e a ste r n  end o f  M atagorda Bay.
The. coastw ise P r a ir ie  Terrace e x ten d s  9 m iles n o rth  and 15 
m iles south o f  the L ive Oak Ridge (? ) in  Jasper, Newton and 0 rang a 
c o u n tie s . In L ib erty  Comity i t  extends approx im ate ly  25 m iles n o rth  
o f th e r id g e  alignm ent, where the apex of th e  T r in i ty  d e l t a  (B arton, 
1930b) o f  p r a i r i e  tim es i s  n e a r  the c i t y  o f L ib e r ty . In  Je ffe rso n  
County th e  abandoned cou rses o f th e  T r in i ty  River are  tra c e d  f o r  a 
d latem ce of app rox im ate ly  14 m iles so u th  of th e  Lawhorn /oods sandy
Figure 15* Aerial view o f  Lawhom woods ( l iv e  Oak iiidge (?))  beach accretions 
on the Prairie Terrace near Fannett, Jefferson County. Note th e  channel scars of the 
T rinity Kiver encompassing the beach accretions• The ciaamel scars in  the western 
part of the photograph are continuous with those in Figure 7* Cee Figure 1«
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a re a  to  th e  seaward m argin o f th e  L rai r i e ,  where i t  d ip s  under th© 
c o a s ta l  m arshes.
I t  saecs l i k e l y  th a t  d e l t a i c  a l l e v ia t io n  could  n o t keep pace 
w ith  & r e l a t iv e ly  ra p id  pis© of sea  le v e l  du ring  th e  l a t e  p r a i r i e  tim es 
th e r e fo r e ,  th e  shove l in e  advanced in lan d  to  th e  alignm ent of th e  Live 
Oak Ridge f e a tu r e s  b e fo re  th e  a l lu v i a l  cones of th e  Leches, sa b in e , 
and T r in i ty  r i v e r s  were ex tended  beyond t h i s  n o rth e a s t-so u th w es t l i n e  
to  th e  qpp v o x im te  p o s i t io n  of th e  p re s e n t c o a s t ,
F isk  (1948b) showed th a t  th e  upper p a r t  o f th e  P r a i r ie  forma­
tio n  a t  th e  proposed C a lcasieu  Lock s i t e ,  in  sou thw est L ou isiana  
eo n a ia ts o f an upper sequence o f  Red R iver f l u v i a t i i e  sed im ents,
2G-35 f e a t  th ic k ,  o v e r ly in g  a  20-35 fo o t s e c tio n  o f  Red R iver s e d i­
m ents i n t e r s t r a t i f i e d  w ith  s l i g h t l y  b rack ish  to  b rack ish -m arine  s e d i­
ments i& ieh  over l i e  o ld e r  d e l t a i c  p la in  ^ d ep o sits  of f re sh  w ater 
o r ig in *  F isk  (1948a) s ta te d ;
"Hear th e  end o f  th e  P eo rian  ( P ra i r ie )  
in  t e r  g l a c i a l  s tag e  s e a  le v e l had r i s e n  t o  i t s  
p re s e n t s tan d in g  p o s itio n *  The s h o re l in e  of 
L ou isiana was f a r  in lan d  of i t s  p re se n t p o s i­
t io n ,  being In g en era l n o r th  o f a l i n e  between 
Lake Pone ha t r a i n  on th e  e a s t  and Lake C harles 
on th e  west* By t h i s  tim e th e  M iss is s ip p i and 
Red r iv e r e  were a lre ad y  beginning to  b u ild  
t h e i r  d e l t a i c  p la in s  beyond th e  m argins o f 
t h i s  e a s t-w e s t l in e *
"7;ith  sea  le v e l  no longer r i s i n g ,  th e  iced 
R iver and th e  M is s is s ip p i River r a p id ly  b u i l t  
t h e i r  a l lu v ia l  d e p o s its  in to  th e  G ulf as a p a r t  
o f  t h i s  d e l t a i c  p l a i n . "
Be tra c e d  th e  abandoned Red River co u rses  on th e  p r a i r i e  te r ra c e
from so u th e rn  L vaagellne  p a r ish  southw est to  Kackberry Is la n d , west
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e f  C a lca s ie u  Lake i s  n o r th e rn  Cameron P a r ia h , w k i«  th© P r a i r i e  d ips 
under th e  c o a s ta l  m arshes o f  Louisiana*
th e  P r a i r i e  T e rrace  i s  conven ien tly  sub d iv id ed  in to  se v e ra l 
s e c tio n s*  th e  c o a s tw ise  o r  d e l t a i c  p la in  se c tio n  and th e  f l u v i a t i i e  
s e c t io n s  o f th e  Neches and sab in© r iv e r s *
The c o a s tw ise  s e c t io n  ex tends from  th e  southern part o f  Orange 
County, A c r e  i t  i s  s e p a ra te d  fxem th e  c o a sta l marsh fey a  w ell defined  
escarpm ent (F ig*  2 ) ,  to th e  seaward facing escarpm ent o f  th e  Montgomery 
T erreee  16* 19) lo c a te d  app rox im ate ly  6 m iles south  o f  Buna*
Ja sp e r eomaty- i t  i s  u s u a lly  bounded on the e a s t  and w est by th e  
D ew eyville  T e rrace ; how ever, in  sobs p la c e s ,  i t  i s  bounded by th© 
le c h e s  e ?  Sabine r iv e r s  o r  t h e i r  flo o d  plains* The Sabine River im­
p in g es  against th e  P r a i r i e  T errace  near Orange and th e  Neches River 
f r i n g e s  a g a in s t i t  a t  Bvadale, where i t  i s  c ro ssed  by th e  ailshe©-*
Bona h i^ w ay *
The f l u v i a t i i e  e q u iv a le n t along th e  Sabine H iver upstream  
from th e  p o in t  w here i t  marges w ith  th e  co as tw ise  eq u iv a len t to  Bon 
w eir averages between 3 and 4 m iles  w ide (Fig* 1 6 ) . i t  i s  bounded 
by th e  D ew eyville T errace  o s  th e  r i v e r  s id e  and th© escarpm ent o f  
th e  Montgomery T errace  on th© w est (F ig* 1 8 ) . Only sm all remnants 
o f t h i s  te r r a c e  oeeur r a r t h  o f  Bon ? /e ir , th e  b es t p rese rv ed  remnant 
being so u th  o f < /ri^ itaaja# in  n o r th e a s t  Newton county*
Remnants oc cur a s  upstream con tinuations of the Sab in© River 
te r ra c e  along the la rg e r  t r ib u ta r ie s  of the Sabine. They occur 
upstream  along Trout Creek near K irb y v ille , along Big Cow Creek as
Figure 16. Aerial photographs showing seaward margin o f  th e  coastwise Montgomery
Terrace, the point o f contact of the coastwise and f lu v ia t i ie  equivalent s o f  th e  Prairie
Terrace, the f lu v ia t i ie  Deweyville Terrace characterised fcy the large meander scars, 
and the Safaine River floodplain . Note that the meander scars cm the Prairie Terrace
are sim ilar to those o f the wod&rn floodplain.
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f«r  upstream eg Jamestown, along Caney Greek in  the v ic in ity  o f wewton, 
8Ja^  a&®»S L it t le  Oow Greek, Deer Greek, and McGrawa Greek near 
W iergate and Burkevill©♦ Th© slope of these terrace remnants is  
a&sh greater than the slope o f the Sabine R i v e r  terrace*
The Meches R iver t e r r a c e  i s  very  v e i l  developed between Bona 
and S v ad sle ,  b u t  on ly  sm all rem nants occur in  th® n o rth e rn  p a r t  of 
J a sp e r  County. Small  rem nants r a r e  t ra c e d  upstream  along th® major 
t r i b u t a r i e s  o f th e  Hechss River* The te r r a c e  i s  w e ll developed 
along th e  A ngelina R iver n ea r B evelport and e a s t  o f  Bean’ s p la ce  on 
T aras  H ig h ly  Me* 63 . Sm all reignants occur along Big Greek and sandy 
Greek sou thw est o f  Jasp er*
HcntgBfflgry T e rrac e * -  The name Liontgoiaery whs proposed by 
F isk  (1938®} fo r  a  te r ra c e d  d e p o s itio n s !  s u rfa c e  ty p ic a l ly  developed 
along th e  Red n iv a r  in  th e  so u th e rn  o u t s k i r t s  o f the  town o f  Mont* 
gesosry, G rant P a r ia h ,  L ou isiana*  F isk  (1938a, 1939a, 1940, 1948a), 
Holland (1943), and velch (1942) con tinuously  mapped t h i s  te r r a c e  
from i t s  type  l o c a l i t y  westward t o  th e  Sabine R iver In  Beauregard and 
Yea®on p a r ish e s*
The Montgomery T errace  (F ig . 17) i s  w e ll developed In Jasper 
and How to n  c o u n tie s , where i t  occupies an a re a  of about 300 square 
m ile s . I t  i s  app rox im ate ly  40 f s e t  h ig h e r th a n  the p r a i r i e  Terrace 
s e a r  Buns, Ja sp e r  County, so u th  o f  Buna, and in  the area  of th© 
geo s y n c lin a l  marc in  ° f  th e  Montgomery T e rrace , the v e r t ic a l  in te rv a l  
between th e se  te r r a c e s  rep  id ly  d im in ishes to  approxim ately  10 f e e t
in  a d is ta n c e  o f  s ix  m ile s  {PI* £}. H ear th e  fu n c tio n  of th e  Neelies 
Kid A ngelina r iv e r s  in  Ja sp e r  County, where th e  Montgomery and P r a i r ie  
te r r a c e s  a r e  w e ll  p re se rv e d , and e s p e c ia l ly  n e a r  B e v d p o r t ,  the 
v e r t i c a l  in t e r v a l  between them i s  $>pr©ximately 85 fe e t*  The r a t e  o f 
downstream convergence o f th e s e  two terrace®  in  th e  ep e iro g en ie  margin 
o f  th e  Montgomery T errace  i s  approx im ate ly  1*3 f e e t  p er mil©» The 
e le v a tio n s  a f  th e  Montgomery T errace  a r e  g iv e n  on  th e  s t r u c tu r a l  map 
l? 1 .2 )  u s in g  con tours drawn tbxw & i p o in ts  of eciual e le v a t io n  o f  the 
h ig h e s t  p a r t s  o f  com para tive ly  uneroded te r r a c e  re m a n  ta#  The re g io n a l 
s t r i k e  i s  approx im ate ly  p a r a l l e l  w ith  th a t  o f  th e  p r a i r i e  and it®  
average s lo p e ,  no t In c lu d in g  th e  geo s y n c lin a l  m argin, i s  about 3*4 
f e e t  p e r m ile*
The Montgomery end P r a i r i e  te r ra c e s  i n  ju x ta p o s itio n  a re  
sep a ra ted  by w e ll-d e fin e d  escarpm ents (p i*  5}* The seawaid fa c in g  
m argin o f th e  Montgomery T e rra c e , approx im ately  s ix  mile® s o u th e a s t 
o f  Buna, i s  d is s e c te d  end c o n s is t s  of a  l in e  o f low h i l l s  which l i e  
about 10 f e e t  above th e  P r a i r i e  (Fig* 19)* In la n d , where the p r a i r i e  
g rades in to  i t s  f l u v i a t i i e  e q u iv a le n t ,  th ese  su rfa c e s  a re  se p a ra ted  
by a  prom inent eseaipm snt (p ig*  18)* Th® sca rp  se p a ra tin g  th e  
P r a i r ie  T errace  o f  th e  Sabine R iver and th® coastw ise  e q u iv a le n t o f 
the Montgomery T errace  i s  v e ry  prominent along a n o rth -so u th  l in e  
from 6 mile® e a s t  of Buna to  th e  v ic in i ty  o f  Bon v/oir, Newton Oomty*
I t  i s  e a s i ly  d is t in g u is h e d  on a e r i a l  photographs and on maps, as the 
d ra in ag e  p a t te r n s  developed on the  i/ontgomery and F ra  it* 1© surface® 
a re  v ery  d i f f e r e n t  (pi* 1 ) .  Nany minor stream® head n e a r  t h i s  m argin.
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F igure 17, l^ tg c sa e ry  T errace  3 m iles northw est o f Bon W©irt 
S e w te n  G o o a ty *
F igure 18# McotgoirBry escarpment viewed fro m  P ra ir ie  T errace 
1 m ile northw est of Bon 7 / e i r ,  Newton County,
B e rth  o f  Buna th e  sca rp  aQ>arafcing tb s  co astw ise  Monfcaomery from  the  
H u v ia t i l e  e q u iv a le n t o f th e  P r& irie  along th e  Neches R iv®  i s  d i s ­
s e c te d  c o n s id e ra b ly « Mev a r  th e le  s s , i t  is  v ery  prominent in  so in© 
p la c e s ,  e s p e c ia l ly  6 ,5  m ile s  w est o f  C all Ju n c tio n , J a sp e r  County, . 
where i t  is  app rox im ate ly  55 f e e t  hig&, This m argin o f  the Mont- 
gpmery a & i b l t s  a  branch-w ork d ra in ag e  p a t te r n  where many sm all 
s tream s head , The d ra in a g e  on th e  lower P r a i r i e  T errace i s  con- 
t r o l l e d  to  a  la r g e  e x te n t by abandoned meandering co u rses  o f th e  
Seehea R iver ( P I ,  1 ) ,
The c o a s tw ise  Montgomery i s  d is tin g u ish e d  from  th e  co as tw ise  
B en tley  by a  change in  e lo p e . T h e ir f l u v i a t i l e  e q u iv a le n ts  d iv erg e  
inland along th e  H edies and sah in e  r iv e r  v a l le y s ,  and a re  sep a ra te d  
by prom inent escarpm ent a ( F ig ,  23) •  The e lo p e  o f  th e  Bentley i s  about
5 ,0  f e e t  p er m ile ,  w h ile  t h a t  of tb s  Montgomery i s  3*4 fe e t  p e r  m ile , 
tite re  th e  t e r r a c e s  are  w e ll  developed in  w est Ja sp e r  and so u th ea s t 
Tyler c o u n tie s*  The r a t e  o f  downslope convergence of th ese  su rfa c e s  
l a  app rox im ate ly  Z*Z f e e t  per mile In  the  ep e iro g e n ic  re g io n  of th e  
B entley  T e rra c e , The s lo p e  of th e  B entley  in c re a se s  In  i t s  goo syn­
c l in a l  s a r g in  n e a r  F le tc h e r ,  T y le r County, and  w est of K irh y v il le , 
J a sp e r  County, b e fo re  the te r r a c e  p lunges under th e  r.ontgomery 
T errace  m a te r ia ls  n e a r  the  135 fo o t  con -our (PI* 2}. N orth and e a s t  
o f  E irbyv i 11© th e  c o n ta c t  i s  obscured by d ie  n a t i o n ,  b u t the change 
in  slope and e le v a t io n s  of tb s  te r r a c e s  a re  apparent*
The in* j oy d ra in  a  gs p a t te r n  of tb s  Hontgpmery T errace i s  
c o a t  r o l l e d  by th e  r e g io n a l  s lo p e  o f tb s  s u r fa c e ,  bu t many la rg e
t r i b u t a r i e s  a r e  c o s t r o l le d  by a  s a t  o f  s tr ik e  f a u l t s  which average 
H 80 &eg. s  (F igs*  82, 44}* “She down thrown b lo c k s , which a rc  to  the 
scfetgt and are r o ta te d  o r  t i l t e d  tow ard the n o r th ,  c o n tro l  th e  
n o r th e r ly  d ra in a g e  o f some m inor t r i b u t a r i e s  such  a s  th e  headw aters 
o f  a  w estern  branch o f  Big Cypress Creek 6*5 m iles  n o r th  o f Buna*
She d r a i n e r  approaches a  re c ta n g u la r  p a t te r n  between c a l l  ju n c tio n  
and Buna, where i t  i s  in flu e n c e d  by th e  re g io n a l slop® o f th e  te r r a c e ,  
d ip  fra ctu res ( ? } ,  th e  s tr ife s  f a i l t a ,  and th e  northw ard t i l t  o f  the 
downthrows U odW * in  some p la c e s  sm a lle r  stream s a r e  a rcu a te  and 
■com to  he c o n tro lle d  by r e l i e  a san d er sc a rs  o f  th e  Meshes and sab in© 
r iv e r s  (F ig - SQL)* 'Si© te r r a c e  I s  untouched r e l a t i v e ly  by e ro sio n  
excep t along i t s  m arginal escarpm ent, on sm all is o la te d  f l u v i a t i l e  
rem nan ts, sad  along  major t r i b u t a r i e s  which have o u t deep v a lley s  
in  the e sr ta s fr e  coastw ise  eq u iv a len t between Buna and K irb v v llle*
Tfee su rface r e t a in s  mich o f  i t s  o r ig in a l  f la tn e s s  so u th  and e a s t  o f  
K ir b y v illa , and it®  monotaay is  in te r ru p te d  on ly  by pimple mounds, 
occasion a l poek m arks, f a i l t  sc a rp s , and th e  v a lle y s  o f  tb s  la rg e r  
creeks (F ig . 2 2 ).
fh® su rfa ce  i s  c h a rac te r iz e d  u s u a lly  by is o la te d  g ra s s -  
covered p r a ir ie s  sad c u to v e r p in e  woodlands; however, in  some p oorly  
a c c e ss ib le  a re a s ,  i t  i s  covered w ith  a  dense gray th  of p in e  and under­
b ru sh . O ccasional pock-m arks, covered w ith  th ic k  growths of hard­
woods and/or swamp g ra s se s  and surrounded by p r a i r i e s  o r  cu t-o v e r 
p in e  la n d s , a re  u se fu l landm arks o r check p o in ts  in determ ining th® 
e x a c t  geographic p o s it io n  o f o b liq u e  a e r i a l  photographs south o f
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§ a l l  J u n c tio n , J a s p e r  County ( J i g .  s s ) .  Pimple mounds a r e  saare ^  
m neon ©a th e  Montgomery te r r a c e  th an  s a y  o th e r  te r r a c e  a M  a re  
a n a l l y  a l ig n e d  l a  row s fa llo w in g  th e  d iv id e s  o f  co n cen tra ted  
afceetwaafc «S& w y  m a l l  s tream s rfiicfc have t  reached th e  su rfa c e  
(F ig s . a i  and  31)* F is p le  aouad alignm ents alw ays fo llo w  th e  
d i r e c t io n  o f  g r e a te s t  e lope end ooBooaly d is p la y  a  d e n d r i t ic  p a t te rn  
( F ig .  3§J^ m a t  o f  th e  o r ig in a l  c o n s tru c tio n a l  t e a ® ,  such  as
*. * • a- ■ ^
se an l earing d tiasae lS  and a u s t r a l  le v e e s , have bees o b l i t e r a t e d .  
m s w t  are r a d i a l l y  sym m etrical w ith
r e j e c t  t o  a  p o in t (w ith  th e  innerm ost p im ples having the same 
ra d iu s  o f  c u rv a tu re  a s  th e  meanders o f  th e  modern Sabine and Hedies 
r iv e r s )  su g g es t t h a t  abandoned channels and  n a tu ra l  le v e e s  fo rm erly  
c h a ra c te r iz e d  th i s  s u r fa c e  and t e s t i f y  a s  to  i t s  d e l t a i c  o r ig in *  
g e lch  (19&£) p o in ted  out t h a t  pim ples were a lig n ed  in  rows In the 
d i r e c t io n  o f  th e  hack s lo p e  o f  n a tu ra l  le v e e s  of abandoned meanders 
on th e  B en tley  and Montgomery t e r r a c e s .  He noted  th a t  th e  pim ples 
were p x e M tly  a ro e io a a l in  o r ig in .  This r e l a t io n a l  ip  may be ob­
served  on  la rg e -s e a lf l  a e r ia l  photographs o f th e  Montgomery T errace  
about 8  m ile*  n o r th e a s t o f  Buna* Pim ples a re  a ls o  u s e fu l  in  tra c in g  
f a i l t  s c a rp s ,  m  th e y  a re  a lig n e d  in  rows a t  r ig h t  an g les  to  the 
t e a t s  {Tig* 45)#
The Montgomery T e rrace  in  so u th e a s t Texas i s  con v en ien tly  
subd iv ided  in to  a  co a s tw ise  d e l ta ic  p la in  and f l u v i a t i l e  eq u iv a len ts  
e f  th e  Sabine and  Hashes r iv e r s  ( p i .  1 ) .  The coastw ise equ iva len t 
ex tends fo r  a  d is ta n c e  o f  approx im ate ly  SS m iles in  a n o rth -so u th
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F ig aro  1 9 . A e ria l view  o f  the seaward znargin o f  tb s  c o a s t­
w ise m tg e s a e ry  T e rra c e , so u th  of Buna, J a sp e r  Comity.
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f ig u re  20* A e ria l view of th e  i^ ra ir ie . and lion tannery  te r r a c e s  
and o u tc ro p  of T e r t ia ry  c la y s  e a s t o f  Bevel p o r t ,  Jasp er County,
d i r e c t io n  from i t s  s e a v sx l fa c in g  o a a s rp a s n t 6 smiles a m th  o f  m m  
to  i t s  con t o s t  w ith  th e  Beat le y  Terraee n o r th  o f  K irbyy lll© « i t s  
w id th  in c re a s e s  from  0  m ile s  m m  Bunn to o v er S3 m iles  n ear 
S irb y v illf t*
H ast o f  tb s  f l u v i a t i l e  s p i r a l ® a t  d o n g  th e  sab ine R iver 
v a l le y  in  Hewton County boo boss destroyed  by subsequent e ro s io n , 
aod co ly  o  few t« p y  sma l l  i s o la te d  rem nants occur n o r th e a s t o f  
B arlsev illa*
The f l u v i a t i l e  rem nant along tb s  Beebes R iver w est o f  
J a sp e r  and s e a r  B ew d p o rt, Ja sp e r County, i s  w e ll developed and 
covers a s  a r e a  o f  approx im ately  14 sq u are  m iles  (Pig* 30}* I t  
oeeupiee a  b e l t  abou t 7 m ile s  lo n g  and S m iles  w ide, which p a r a l l e l s  
the  Neemes and A ngelina r iv e r s  and is  se p a ra te d  from th e  P r a i r ie  end 
B entley  te r r a c e s  by prom inent escarpm en ts . 1*110 o th e r sm all remnants* 
each covering  a n  a r e s  of approx im ately  5 sq u are  stiles*  occur south­
e a s t  o f  Beach Grove and w est o f  Mount un ion  in  Jasper county*
Sm all rem nants occur a long  th e  l a r g e r  t r i b u t a r i e s  m  to v m r  
apetressa co a tiaa fttlo B s  of th e  f l u v i a t i l e  t e r r a c e s  a lo n g  tin© ie th e s  
aa& Sabine r iv e rs *  The b e s t  p reserved  rem nants occur d o n g  peer and 
l i t t l e  Co* creeks in  th e  v i c i n i t y  o f  BurteBVille, Newton County. Two 
« n*n  feyt prom inent rem nants occur a long B ear Creek In n o rth  Ja sp e r  
County. **•■
B en tley  T errace*  -  The name B entley  was proposed by lis le  
(193da) f o r  a  te r ra c e d  d e p o s i t io n s !  su rfa c e  Which i s  w ell developed
F Ig v re  SU  A eria l view o f pimple mounds ©a Moatgos»ry 
T errace  n o rtfee a s t o f  Burn, Jasp er County.
F ig u re  ZZ* A e ria l view  o f  most prom inent so u th ern  f a u l t  
(skews. in  TigtafrB 44*45 and 4 6 ) , p im ples, and po.ok marks on Montgomery 
T errace  between Buna and K irb y v il le ,  Ja sp e r County*
a lo n g  th e  Red R iver in  and near the town o f  B entley , Grant P arish*  
L ou isiana*  F isk  (1938a, 1933a, 1940), H olland {1943)* and welsh 
{1H 2) tra c e d  th e  f l u v i a t i l e  and d e l t a i c  p la in  u n i t s  of t h i s  su rfa c e  
from  i t s  Vp® l o c a l i t y  a t  B a it ls y  w est and sou th -w est a c ro s s  G rant, 
R apides, A llen , B eauregard, and Vernon p a r ish e s  to  th e  S ab ine R iv er, 
Welch t ra c e d  i t s  f l u v i a t i l e  e q u iv a le n t up the Sabine R iver in  Vernon 
P a r is h .
A lthough th e  B en tley  T errace i s  w e ll  developed and v e ry  
jSxteasiT e e a s t  o f  the Sabine R iver and w est o f  the Redhes R iv e r, i t  
covers fe v e r  sq u a re  M ie s  i n  Ja sp e r and Newton c o u n tie s  th an  any 
o t t e r  t e r r a c e .  Tha s t r i t e  of the B en tley  T errace  i s  o a s t-n o r th e a s t  
and i t s  average s lo p e  in  the a r e a  o f  i t s  ep e iro g en ic  margin i s  about
5 .0  f e e t  p e r  m ile .  The e le v a tio n s  o f t h i s  t e r r a c e  a re  g iv en  on the 
s t r u c tu r a l  asp  u s in g  co n to u rs  drawn through p o in ts  o f equal e le v a t io n  
o f  th e  h ig h e s t p a r t s  o f th e  co m para tive ly  uaeroded su rfa ce  (PI* g ) .
The c o n ta c t o f  the  coastw ise  eq u iv a len ts  o f  th e  B entley and 
Montgomery te r r a c e s  i s  s im i la r  to  th e  g e n tle  plunge o f th e  P r a i r i e  
T errace  un d er th e  c o a s ta l Marsh in  so u th  J e f f e r s o n  County, The 
B en tley  T e rrace  p asses  under th e  Montgpmery T errace  m a te r ia ls  n e a r  
the  13$ fo o t  ccn to u r in  so u th e a s t T yler and c e n tra l  Jasper and Newton 
c o o t i e s .  The h inge  l in e  o r c o n ta c t i s  recogn ized  by the d if f e re n c e s  
in  slope o f th e se  su rfac e s#  in la n d  the co astw ise  d e l ta ic  p la in  o f 
the  B en tley  T errace  merges w ith  i t s  f l u v i a t i l e  e q u iv a le n ts  along the 
m & e 8  nras Sabine r i v e r s  in  the  a re a  of i t s  g eo sy n c lin a l margin and 
d iv e rg es  r a p id ly  from  th e  Montgomery T errace  in  a  d is ta n c e  o f 7 m ile s .
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u n t i l  th e  B en tley  T errace  l i e s  about 40 f e e t  h igher th a n  th e  Mont- 
gaaory  T e rrace  (F ig* S3)* T his r e la t io n s h ip  i s  a lm ost id e n t ic a l  
w ith  t h a t  o f th e  P r a i r i e  and Montgomery te r r a c e s  in  the a re a  o f  th e  
g e o sy n e lin a l m argin o f th e  Montgomery n e a r  Buna* A pproxim ately 
I g  M is s  f u r th e r  In land  a lo n g  th e  Nechea and Sabine r i v e r s  end in  
t o  e p e iro g e n ic  m argin of th e  B entleyf  th e  v e r t i c a l  in t e r v a l  between 
those  t e r r a c e s  in c re a s e s  g ra d u a lly  to  eh o u t 75 fee t*  This d if fe re n c e  
in  elevafc io n  was measured on th e  f l u v i a t i l e  r e m a n ts  n ea r  B eve lpo rt, 
whioh i s  lo c a te d  n e a r  th e  con fluence o f th e  Angelina and Nechea 
r iv e rs *  and e a s t  o f  Burke v i l l a  along th e  Sabine R iver (Fig* 2 5 ) .
S aleh  (1942) found th e  same v e r t i c a l  in te rv a l  a lo n g  th e  eq u iv a le n t 
s t r i k e  l i n e  o f  th e  B en tley  near B urr F a rry , Vernon P ariah*  The r a t e  
o f  downslope convergence o f  t o s e  s u rfa c e s  is  app rox im ate ly  3*8 fe e t  
p e r  a i l s  i n  th e  ep e iro g en ic  m argin of th e  B entley  Terrace*
The escarpm ent s e p a ra tin g  th e  Montgomery and B en tley  te r ra c e s  
I s  d is s e c te d  co n s id e rab ly *  e s p e c ia l ly  a long  th e  sob in s  River In  Newton 
County. However* sobb prom inent scarps occur along t o  Neohes River 
a t  Mount union where i t  i a  about 40 f e e t  h ig h  (Fig* 23)* and 4 m iles  
M a t  of th e  A^ a l i n *  R iver n e a r  B eve lpo rt where subsequen t e ro sio n  
has low ered i t  to  app rox im ate ly  60 f e e t*
The coastw ise e q u iv a le n ts  of th e  B entley and w il l ia n a  ore 
se p a ra te d  by a  d is s e c te d  b u t prom inent seaward fe e in g  escarp m en t which 
B arton (1950a) r e f e i r e d  t o  a s  t o  Iiockley acaip  (P i .  5 ) .  The normal 
e le v a t io n  o f th e  B e n t le y  a t  th e  base o f the  scarp  is  about 810 f e e t ,  
b a t  in  embaymearfco o f  tlm  s c a rp  i t  in c re a se s  to  alm ost 350 f e e t ,  where
F ig u re  23* B en tley  escarpm ent viewed from Montgomery Terrace 
1 Bile west o f  Mount u n io n , Jasp er County*
F ig u re  84. Pim pled B a it le y  T errace  3 m iles  so u th  o f Newton, 
Newton County*
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a l l u v i a l  fa n s  were co n stru c ted  a t  th e  mouths of stream s which were 
c u t t in g  ▼ •13079 in to  th e  \Y U l ia n a  T errace and underly ing  Fleming 
form ation  d u rin g  B en tley  a l l e v i a t i o n .  The norm al e le v a tio n  o f  th e  
re c o n s tru c te d  s u r fa c e  o f  th e  w i l l i s n a  Terraco a t  th© c r e s t  o f  th e  
scarp av erag es  350 ffeei* The escarpm ent is  p rese rv ed  h ost a t  E c lip se , 
Ja sp e r  County, w here i t  i s  approx im ate ly  50 f e e t  high* welch (1942) 
ffcund a& eroded  seaw ard fa c in g  s c a rp  about 50 f e e t  h i #  s e p a ra tin g  
the B en tley  w ith  an e le v a tio n  ©f 310 f e e t  and th e  w il l ia n a  w ith  an 
e le v a tio n  o f  240 f e e t  ab o u t 3 m iles  n o rth  o f  Rosepine, In  so u th e rn  
VCraon P a rish *  In la n d  along  th e  s tre a m  v a l le y s  th e  v e r t ic a l  in te rv a l  
between these s u rfa c e s  in c re a se s  v a ry  much,as th e  re g io n a l r a t e  o f 
dow islope convergence is  ap p rox im ate ly  10 f e e t  p e r  m ile*
The escarpm ents s e p a ra tin g  the  B entley  f l u v i a t i l e  te r r a c e s  
e f  tb s  Sabine and Neches r i v e r s  from th e  co astw ise  eq u iv a len t o f  
th e  W illia n a  T errace  have been d is s e c te d  v ery  much. N ortheast o f  
Bevel p o r t  th e  subdued rem nants o f  th e  w il l ia n a  sands and g ra v e ls  
h are  a maximum e le v a t io n  o f 425 f e e t ,  w hile the B en tley  T errace ,
5 m iles  d i s t e n t ,  h a s  an  e le v a t io n  o f  270 f e e t .  The normal e levation  
o f th e  w i l l ia n a  T errace  a t  t h i s  l o c a l i t y  should  be  about 475 f e e t  
and the  o r ig in a l  s c a rp  should  have been about 200 f e e t  high* The 
jgffno d i f f e r e n c e  in  e le v a t io n  o f  th e se  re c o n s tru c te d  su rfa c e s  on 
th e  e q u iv a le n t l i i »  o f  s t r i k e  occur n e a r  th© sab lne River in  north­
e a s t  Newton county . N o rth east o f  th© Burkerville f i r e  tow er, near 
tb s  Sabine R iv e r, tb s  d if f e r e n c e  in  e le v a tio n s  of these  te r ra c e s  i s  
app ro x im ate ly  100 f e e t*  y/eleh (1942) found a 100-foo t ©scaxpment
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s e p a ra t in g  th e  W illian a  and Bant le y  su rfa ce s  on L ouisiana highway 
He* 81, Yernon P a r is h ,  which i s  near th e  same l in e  of s tri.Ua a s  the 
a re a  n o r th e a s t  o f  th e  Burke Till© f i r e  to w er»
The B en tley  T e rrace  i s  d ra in e d  by a  w ell developed branch 
work w ith  many a v a i l  t r i b u t a r i e s  heading n e a r  i t s  c o n ta c t w ith  the 
&>nt@3jsezy and along th e  H ockley scarp* a few stream s have a rcu a te  
co u rses  raft su g g e s t t h a t  th e y  have been e s ta b lis h e d  along form er 
m eandering cha&nala which a r e  no t ap p aren t on th e  t e r r a c e  I n  south­
e a s t  Texas* However, welch (1942) re p o rte d  th a t  meander s c a r s  occur 
on bo th  th e  c o a s tw ise  and f l u v i a t i l e  e q u iv a le n ts  of th e  B en tley  
T errace  In  Vernon p a r ish *
A few p i n t l e  mounds and numerous pock marks (Fig* 28) occur 
on th e  b es t p re se rv e d  rem nants o f  the B entley  T e rrac e . The su rface  
i s  u s u a lly  c h a ra c te r iz e d  by c u t-o v e r  p in e  woodlands end i s  devoted 
to  a g r ic u l tu r e  in  messy p la c e s ,  such a s  the v i c i n i t y  o f  i*jou»t Union* 
The B en tley  T e rrace  i s  c o n v en ien tly  subdiv ided  in to  a  co astw ise  and 
Sabine and H edies R iver f l u v i a t i l e  e q u iv a le n ts .  The co as tw ise  
e q u iv a le n t i s  p rese rv ed  in  a  b e l t  2 to 8 m ile s  wide and 30 m iles 
long  ex ten d in g  a c ro s s  Ja sp e r  and Hewton c o u n tie s  from  Mount un ion , 
e a s t-n o r th  e a s t  between Ben i e l r  and Kewton, to  th e  3abin© R iver 
(Fig* 26)* I t  extends from  i t s  inner m argin a t th e  base of th© 
Hockley S ca rp , lo c a te d  about 6 m iles  n o r th  o f K irb y v il le ,  c o a s t­
ward where i t  p lunges beneath  th© I'ontgomary Terrace m a te r ia ls  near 
th e  13 5 -fo o t con tour lo c a te d  about 2 m iles  n o rth  o f K irb y v ille*
T h is  l in e  o f c o n ta c t  ex tends in  a  n o r th e a s te r ly  d ire c t io n  acro ss
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F igure  25. A e ria l T ie*  o f the  B en tley  and Montgomery te r ra c e s  
e a s t  o f  B e re lp o r t ,  J a sp e r  County*
F ig u re  26 . A e r ia l v ie*  of th e  d is s e c te d  coastw ise  B entley 
t e r r a c e  n o r th  o f  K i r b y r i l l e , J a sp e r  County.
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th e  area*  The b e a t p re se rv ed  r e m a n ts  o f  th e  Sabine R iver f l u v i a t i l e  
e q u iv a le n t occur a long  Beef Road e a s t  o f Ind ian  Greek in  n o r th e a s t  
Hewtoa County, w ell p reserved  f l u v i a t i l e  remnants of th e  Ifeches 
R iver occur in  and n o r th  o f M agiolia s p r in g s , J a sp e r  County, and 
v e s t  o f  J a sp e r  along th e  BevaLport ro a d , sm all rem nants occur 
a lo n g  a  few  la rg e  t r i b u t a r i e s  a s  upstream  c o n tin u a tio n s  o f  th© 
te r r a c e s  o f  th e  Roches and Sabine r iv e rs *
W U liana Terrace* -  m m  w il l ia n a  was proposed by F isk
<lSB6a) te r  a t e r r a c e d ,  d e p o s itio n s !  s u rfa c e  ty p ic a l ly  developed on 
3* 3. Highway He* 167 one A ils  so u th  o f the town o f  w i l l ia n a ,  Grant 
Parish, Louisima* The W ill ia m  T errace was tra ced  westward ac ro ss  
G ran t, R apides, and Vemon p a rish e s  to th e  Sabine R iver by F isk  
(1996ft, 1939a, 1940} and WeLch (1948).
Although th e  w il l ia n a  T e rrace  and m a te r ia ls  a re  ex ten siv e  in  
a o r th e m  Ja sp e r  and Mewton c o u n tie s , they have s u ffe re d  a  g r e a te r  
d eg ree  o f  d i s s e c t io n  by  a  branch work system  then any  o th e r su rface*  
The m a te r ia ls  o f t h i s  t e r r a c e  form  d iv id e s  between th e  s tream s which 
h a re  c u t  deep v a lle y s  in to  i t *  There are  only  a  few w id e ly -sc a tte re d , 
nor© o r  le a s  f la t - to p p e d , rem nants which re p re se n t th e  o r ig in a l  
s u rfa c e , and which th e  w r i te r  used in  c o n s tru c tin g  th e  s t r u c tu r e  
asp  o f th e  t e r r a c e ,  creep and s h e e t e ro s io n  have tra n s fe r re d  so  
ranch o f  the  w i l l ia n a  s i l t ,  san d , and g rav e l d e p o s its  to  lower © leva- 
t ic o s  t h a t  th e  co n to u rs  o f o r ig in a l  s u rfa c e  a re  u s u a lly  h igher th an  
th e  h i l l s  capped by th ese  m a te ria ls*  This mass-moved m a te r ia l 
b la n k e ts  many of th e  u n d erly in g  T e r t ia ry  ro ck s  which would be exposed
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norm ally  on th e  lo w er s lo p e s  and makes i t  d i f f i c u l t  to  measure th e  
th ic k n e ss  o f  th e  $ U l i a n a  d e p o s its  on h i l l s i d e s .
The re g io n a l s t r i k e  o f th e  W illian a  T errace  conforms approx i­
m ate ly  to  those o f th© o th e r  te r r a c e s  (P i .  2) * h u t th e  average slope  
i s  about 15 f e e t  p er m ile . The down s i  op© convergence w ith  th e  
B en tley  T errace  i s  about 10 f e e t  per m ile * which su g g ests  th a t  the 
seaward t i l t  o f th e  w il l ia n a  must n o t have been l e s s  than  11 f e e t  
p e r  m ile b e fo re  com pletion  o f  th e  B entley  c y c le  o f  a l lu v ia t io n *  i f  
a  f o o t  p e r  m ile  s lo p e  i s  allow ed XOr th e  o r ig in a l  B entley  flood  p la in .  
The d eg ree  o f  d is s e c t io n  makes i t  d i f f i c u l t  to  recognize a  steepened 
geo sy n c lin a l m argin s im i la r  to  th o se  o f  th e  B entley  a id  Montgomery 
t e r r a c e s ; however much o f the  W illian a  te r ra n e  may l i e  w ith in  i t s  
geo s y n c lin a l  m arg in .
The maxiuaam e le v a tio n s  of th e  w ill ia n a  T errace  are 250 fe e t  
a t  i t s  seaward m argin and 590 f e e t  n e a r  i t s  landward m argin in  
Ja sp e r  and Hewton c o u n tie s .  The w il l ia n a  Terrace commands h igher 
e le v a tio n s  in  s o u th e a s t Texas than th e  Catahoula s a n d s to n e , s im i la r  
e le v a t io n s  a id  s lo p e s  of t h i s  h ig lile v e l t e r r a c e  have not been r e ­
p o r te d  so  s o a r  th e  L ou isiana and Texas c o a s t  ex cep t in  southw est
M is s is s ip p i .  The naxinaim r e l i e f  i s  a lm ost 500 f e e t  between the
h ig h e s t e le v a tio n  lo c a te d  5 m iles  west o f  the  Mayflower f i r e  tow er 
and th e  Sab ins n iv e r  flood  p la in s  in  n o r th e rn  Newton County* 
A pproxim ately 300 f e e t  o f  r e l i e f  w ith in  a d is ta n c e  o f  5 m iles were 
measured in  northw est Newton county* some streams* such a s  Doer
Creek* have cu t v a l le y s  ever 150 f e e t  deep .
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The w i l l ia n a  T errace  i s  sep a ra ted  from  th e  B entley  T errace  on 
th e  so u th  by th e  prom inent seaw ard-facing  Hockley s c a rp , d escrib ed  and 
sapped from s o u th  Texas in to  L ou is ian a  by B arton (1930a), (see  p . 92 ) .  
Barton*s d e s c r ip t io n  o f  i t s  e x te n t i s  as fo llo w s ;
•The Hockley sc a rp  i s  one o f  th e  most 
s t r i k in g  p h y sio g rap h ic  f e a t u r e  o f  c o a s ta l 
so u th e a s t Texas* I t  i s  a d e f in i t e ,  some­
what com posite seaw ard-facing  sca rp  which 
can be tra c e d  from  so u th  Texas, n o r th  o f 
Eagle L a te , s o u th  o f  S ea ley , p a s t th e  
Hockley s a l  t  dome and Tombal 1 , so u th  of 
Conroe, p a s t  C leveland , b a rre n , and K irby- 
v i l l e  and eastw ard in to  L ou isiana*”
He aen tio n ed  th a t  th e  e le v a tio n s  a t  the fo o t  of th e  s c a rp  are 160-175 
f e e t  and a t  th e  c r e s t  a re  200-210 f e e t .  The on ly  scarp  near K irb y v ille  
which fits  Barton*a d e s c r ip t io n  i s  lo c a te d  6 m iles  n o rth  w ith  e le v a t io n s  
of 250 fast a t  th e  c r e s t  and 210 f e e t  a t  the  f o o t .
Barton o f fe re d  4 p o ss ib le  e x p la n a tio n s  o f  I t s  o r ig in ;  (1) 
ancient shore l in e  of a  P le is to c e n e  s e a ,  (2) f le x u re  sc a rp  rack in g  th e  
p o sitio n  o f  a  d eep -sea ted  f a u l t ,  (3) u p l i f te d  f le x u re  shore l in e  sc a rp , 
(4) any one o f  th e  f i r s t  3 p a r t ly  b u ried  by alluvium * He favored  th e  
f le x u re  o rig in *  I f  t h i s  sca rp  was censed  by deep - s e a te d  f a u l t in g ,  
i t  a n st h are  formed b efo re  B entley a l lu v ia t io n ,  a s  a  f le x u re  o f  t h i s  
magnitude does n o t show up on th e  f lu v ia t i l e  B en tley  Terrace which 
c ro sse s  it* At.p re se n t th e r e  i s  no a v a ila b le  evidence an hand to  
prove o r  d isp ro v e  i t s  o r ig in  by d eep -sea ted  f a u l t i n g .  Evidence sup­
p ortin g  the sh o re  l i n e  o r ig in  has not been recogn ized  in  the f i e l d .
The w r i te r  b e lie v e s  t h a t  th e  sca rp  has r e s u l te d  from headward, e ro s ion  
mnA p a r t i a l  b u r ia l  of th e  lower eroded s lo p es  during  Bentley a l lu v ia t io n .
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The s c a rp  i s  embayed e a s t  o f  th e  town o f  Newton and in  sou thern  Vernon 
P a r is h ;  however th i s  does no t d isp ro v e  i t s  o r ig in  by f a u lt in g *
The com para tive ly  h ig h  e le v a tio n s  and s teep  s lo p e s  of th e  
f U l i a n a  in  s o u th e a s t  Texas a re  very  s im i la r  to  th o se  of th e  U l ia n a  
in  sou thw est M is s is s ip p i and th e  n e ighboring  p a r t  o f  L ouisiana *
H a sse ll (1940) end F isk  (1944) s ta te d  th a t  th e  w il l ia n a  T errace a t t a i n s  
e le v a tio n s  o v e r  300 f e e t  in  southw est M is s is s ip p i and s lo p e s  to  th e  
n o r th  and v a ry  s te e p ly  to  th e  so u th  a lo n g  th e  M obile-Tunica F lexure 
d e sc rib e d  by ^owe (1936) • Howe p o in te d  o u t t h a t  th e  r e l a t iv e ly  g re a t  
r e l i e f ,  h ig h  e le v a t io n s  so s e a r  the  c o a s t ,  and th e  s trong  dow n-flexing 
o f  Tcsrtisery beds toward tb s  lower d e l t a  reg io n  a re  n o t su rp r is in g ,
• f o r  i t  w ould a f fo rd  p a r t i a l  com pensation fo r the tremendous downwarp 
o f  th e  low er d e l t a  reg io n  n e c e s s i ta te d  by M iss is s ip p i sed im en ta tio n * 0 
F lak  (1944} s ta te d  th a t  th e  r e la t io n s h ip  o f  th e  deep basins o f  :$ ia te r- 
n ary  d e l t a i c  sed im en ts , a t ta in in g  a maximum ttiickness o f  4 ,000 f e e t  
n e a r  Hew O rlean s, w ith  th e  s t r u c tu r a l  fe a tu re  in  so u th e rn  M iss is s ip p i 
s tro n g ly  su g g e s ts  i s o s t a t i c  ad justm ent*
The h igh  e le v a t io n s ,  s te e p  s lo p e , and s tro n g  r e l i e f  of th e
i i'
W illia n a  Terrace in  n o rth e rn  Jasp er and  Newton c o u n tie s  w ith in  a 
distance o f  74 m ile s  from  the  c o a s ta l  Marsh also  su g g e s t dow n-flexing 
and isOBtatie adjustment and r e q u i r e  th ic k  accum ulations o f e a r ly
r
B en tley  and o ld e r  sed im en ts  n e a re r  the c o a s t« The e le v a tio n s  and 
s lo p es of th e  B en tley  and younger te r r a c e s  e re  n o t a s  g re a t  a s  th o se  
o f th e  Vf i l l  lane T errace* Murray (1948) re p o r ts  a 5 6 0 -fo o t b a sa l 
e le v a t io n  o f  a  rem nant of th e  Sabine R iver v /il l ia n a  T errace  in  Desoto
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P a ria h *  Unfo r  tunat& ly  ,  th e  su b -su rfa c e  th ic k n esse s  of th© Bentley and 
fttlli& n a  sed im ents Inso irfchem  Ja sp e r  and Newton co u n tie s  and Orange 
County a r e  n o t known a t  th e  p re se n t t i r e *  F rin k  (1941) shows a  l t SOO- 
plu&*£&ot th ic k  le n s  o f  B entley sedim ents in  c e n tra l and w este rn  Beau- 
reg a rd  P a r is h ,  La*f which i s  i n  the  down s i  ope o f  th© W illian a  T errace 
i a  n o r th e rn  J a sp e r  and Newton co u n tie s*  The h i^ i - l e v e l  w il l ia n a  T ar- 
wmsm9 f l a n k ing  th e  Angel ina-C aldw ell f le x u re  and Sabine U p l i f t  on the  
so u th , an d  s i tu a te d  between th e  M issIasi ppi- EmbayHBat on th e  e a s t  and 
th e  N o rth e a s t Texas SyncLine on th e  w est may have r e s u l te d  from  de­
lay ed  i s o e t a t i c  ad ju s tm en ts  caused by th e  g re a t ly  th ick en ed  T e r t ia ry  
beds n e a re r  the  co as t*  su b sid en ce  o f  the w il l ia n a  and e a r ly  Bentley 
sed im ents caused iso s  t a t  i c  u p l i f t  and seaward f le x in g  of th e  W illian a  
f u r th e r  in icod*
Because th e  co astw ise  w il l ia n a  T errace  d iv e rg e s  from th e  f lu v i a ­
t i l e  B ea tley  T errace  along th e  S abine and Neches r iv e r s  a t  a  r a te  o f 10 
f e e t  p e r m ile , th e  d i f f e re n c e s  in  e le v a t io n s  between th ese  su rfac e s  in  
B s r& era  J a sp e r  and Hewton count le a  i s  app rox im ate ly  200 f e e t ,  (se e  p*
Exposures o f th s  T e r t ia r y  beds a re  common a t  the base o f the W il- 
I J a s a  eearp  in la n d , but seaward, as these su rfac e s  approach each o th e r 
in  e le v a t io n ,  th e  exposures o f  th e  T e r t ia ry  become l e s s  common and o u t­
crop o n ly  o c c a s io n a lly  i n  deep sfcr©«a v a l le y s  c ro ss in g  th e  Hodcley scaxp* 
The w il l ia n a  T errace  in  Ja sp e r and Newton c o u n tie s  i s  rep resen ­
te d  o n ly  by i t s  coastw ise  eq u iv a len t*  I t  i s  probably d e l ta ic  in  o r ig in  
a s  i t  i s  radearla in  by r iv e r -d e p o s i te d  sedim ents* A lso , i t s  b e lt-I lk ©  
d i s t r i b u t io n  la  « ia tii« r  to  th a t  o f  the coastw ise , d e l ta ic  eq u iv a le n ts  
o f  th e  younger te r ra c e s *  2/lurray (1948) recognized  a f l u v i a t i l e  remnant 
o f  th e  i i l l i a n a  T errace  along th e  Sabine R iver In Desoto p a r is h ,  La*
The w il l ia n a  T errace  i s  s e p a ra te d  in to  two b o lte d  uplands which 
tre n d  e a s t—n o r th e a s t  and w est—southw est* Thoy a re  s e p a ra te d  by a broad
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low land which i s  u n d e r la in  predom inately  toy c la y s  of th© Flem ing f o r m -  
ttcm. (PI* Th© landward b o l t  i s  c a lle d  th© Mayflower Upland from 
i t s  ty p ic a l  developm ent in  th e  v ic in i ty  o f  Hay flo w er and th e  Mayflower 
f i r e  tow er i n  n o r th e a s t  Keeton County* The seaward belt is  r e fe r re d  
to  a s  th e  Zion Upland because i t  i s  ty p ic a l ly  developed a t  and imme­
d ia t e ly  so u th  o f  Zion H i l l  i n  J a sp e r  County (F ig* £9)* Zion f i r e  tower 
i s  lo c a te d  on Zion H i l l  (F ig* £7}* The lowland is  c a l le d  th© Burke -  
▼Uls Lowland; i t  i s  ty p ic a l ly  developed im m ediately so u th  o f Burke- 
v i l l e ,  Hewton county* I t s  w id th  v a r ie s  between 4  and 10 m iles* The 
Zion and M ayflower uploads a r e  £-9 m iles  wide and 40-300 f e e t  h ig h er 
th a n  th e  B u rk e v ille  Lowland* The b e lte d  upland rem nants of th e  n i l -  
l i a n a  T errace  ex tend  a c ro ss  Ja sp e r and Hewton c o u n tie s  and a re  bordered  
u s u a lly  by th e  f l u v i a t i l e  su rfa c e s  o f  the younger te r r a c e s  end toy 
T e r t ia ry  sedim ents exposed a lo n g  th e  Sabine and Heches r iv e rs *  Hear 
Armstrong* s  Lake, Hewton County, the f lo o d  p la in  f la n k s  a  s te e p  b lu f f  
o f  w il l ia n a  T errace  sm tserials o v e r ly in g  T e rtia ry  sedim ents* The b lu f f  
Is  approx im ate ly  250 f e e t  h i #  and o f fe r s  an e x c e l le n t  view  a c ro ss  the 
Sabine R iver f lo o d p la in  and much o f southw est Vernon P arish*
The Zion and Mayflower uplands and th e  B u rk ev ille  Lowland are 
approxim ately  p a r a l l e l  to  th e  re g io n a l s t r ik e  o f th© underly ing  form a­
tio n s*  They a re  d ra in e d  m ainly toy th e  major t r i b u t a r i e s  o f  th e  Sabine 
B lv e r, which a re  consequent to  th e  re g io n a l slope of th e  w il l ia n a  Ter­
ras© • Wright B ig c re e k s , t r i b u t a r i e s  of the Hechea R iver, d ra in
o n ly  th e  extreme w este rn  p a r t s  o f  t h e  B u rk ev ille  lowland and th e  May­
flow er Upland*
The W illia n a  s i l t s ,  san d s, and g ra v e ls  cap p ine  th e  z ion  and
Mayflower uplands a r e  u&confonrsably u n d e r la in  by T e r t ia ry  s i l t s  and 
san d s, w h ile  th© B u rk ev llie  lowland i s  u n d e rla in  by tonacecus and 
u s u a lly  ca lca reo u s T e r t ia r y  clays (Fig* 32)*
There i s  no ap p aren t ev idence o f  s tream  c a p tu re  o r  of th i s  
lo v d a a d 's  having  been formed by s t r i k e  s tre a m s . Th© n a tu re  of th© 
T e r t ia ry  sed im ents underlyiz^  th e  h ig h ly  permeable T il l ia n a  Terrace 
m a te r ia ls  seawa s ig n if ic a n t  in  e x p la in in g  th© o r ig in  o f  th e  Burke- 
v i l l e  Lowland*, I t  i s  g en era lly  recogn ized  t h a t  h ig h  le v e l  p l e i s to ­
cene san d s and g ra v els a re  n o t w idely  d is t r ib u te d  over o ld e r  
fo rm ations which c o n s is t  predom ina te ly  of impermeable d a y s ,  vzhile 
th e  a re a l  e x te n t o f  th ese  d e p o s its  i s  u s u a lly  la rg e  i f  th e  u n d erly in g  
m a te r ia ls  c o n s is t  of permeable s i l t s  and sands* Com paratively l i t t l e  
headword e ro s io n  of th e  h igh  le v e l  sands and g ra v e ls  a rc  to  be ex­
pected  i f  th e  underly ing  m a te r ia ls  a re  permeable and perm it continuous 
downward p e r e o la tio n  o f  ground w a te r . Headward e ro s io n  shou ld  p ro g ress  
moss r a p id ly  i f  th e  underly ing  m a te r ia ls  c o n s is t  o f  im pervious c lays 
which d i r e c t  ground w ater la te r a lly  and cause numerous sp rin g s  and 
sp rin g  zones to  develop near th e c o n ta c t  exposed a long  deep v a lle y s*
I t  ap p ea rs  th a t the w illia n a  Terrace m a te r ia ls  were fo rm erly  c o n tin ­
uous over the area occupied by th e B u ik e v ille  Lowland and have been 
removed s in c e  by headward erosion  o f  the  t r i b u t a r i e s  o f  th e  He oh 03 
end sabine r iv e r s*
Pim ple mounds
Fimple mounds, a lso  known a s  prafri©  mounds, n a tu ra l  mounds,
■^nA r e s id u a l  s o i l  h i l lo c k s ,  a re  very  low, more o r  l e s s  c i r c u la r ,  and
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F ig u re  27* F la t- to p p ed  remnant of th e  w il l ia n a  T errace a t  
Ju n c tio n  o f  U . 3« Highway 96 and 2ion-M a®aolia S prings road*
Tinned from  Zion loo k o u t tow er, Jasp e r County*
F ig u re  28. pock-mark on the  B entley T errace 4 m iles  so u th  
o f  Mount U nion, J a sp e r  County*
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sometim es e lo n g a te  in  ground p lan*  They ar© very common along  th e  
QuXf Coast o f  L o u is ian a  end Texas and occur in  many o th e r  s ta te s *
They a re  p re s e n t  in  th e  o u tc ro p  a re a s  o f quaternary and T e r t ia ry  
d e p o s its  o f  L ou isiana*  tu t  a r e  most p le n tifu l ,  on th e  l a t e  P le is to c e n e  
te r r a c e s  ©f sou thw est L o u is ia n a  and so u th e a s t Texas* They a r e  numbered
T>
by  th e  thousands cm th e  Montgomery T errace in  J a sp e r  and Hewton co u n tie s  
(F ig* 4 S ); they o ccu r in  few er numbers cm th e  o th e r  te r ra c e s *
Tbs average d iam eter o f  th e  c i r c u la r  mounds i s  §0 to  60 foot* 
b a t th ey  do v a ry  from  3s*a th an  40 to  over 130 f e a t  in  diam eter* som  
p a r t i a l l y  connected  o r  e lo n g a te  mounds, a lso  d esc rib ed  as  wiimaature" 
mounds, sac o v e r  500 f e e t  lo n g  and seldom  o v e r  75 f e e t  wide* The 
h e ig h t ©f mounds v a r ie s  from alm ost no th in g  to  a s  much a s  0 f e e t ;  th e  
average h e ig h t Is  between 2 and 3 fee t*  They a re  most common on 
g a a tly  s lo p in g  o u tc ro p s  of s i l t y  o r  sandy  m a te ria ls*  Pimple mounds 
are  absen t oa th e  d e l t a i c  c la y  d e p o s its  b u t a re  v e ry  numerous on f in e  
beach sands n e a r  F em nett, J e f f e r s o n  County.
Much h as  been m d tt s i  about pimple mounds and t h e i r  o r ig in .  
H olland (1943) g iv e s  a  reaso n ab ly  d e ta i le d  summary of th e  th e o r ie s  
o f  o r ig in  and p r e s e t s  ev idence which su p p o rts  the f lu v ia l  e ro s io n  
th e o ry , b u t does n o t d is c r e d i t  o th e r  reaso n ab le  th e o r ie s *  Murray 
(1948} com piled e  ta b le  o f  th e  th e o r ie s  o f o r ig in  from H olland’s  
smsaary smd l i s t e d  a d d it io n a l  ev idence found in  Desoto and Rad R iver 
p a r is h e s ,  L o u is ia n a , concern ing  the g e n e s is  o f  pim ple mounds* M urray 
adhered to  th e  f lu v ia l  e ro s io n  th eo ry  f o r  most of the mounds in  Desoto 
and Red R iv e r  p a r is h e s ,  end added th a t  clump v e g e ta tio n  l e a  c o n tr ib u -
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F ig a re  29+ A e r ia l view of th e  Burk e y i l i e  Lowland and the 
24aa Upland sou th  o f Jasper*  Ja sp e r  County.
F ig u re  30* A eria l view  o f  den t r i t i e  alienm onts of pimple 
a ra & a  th e  yontgomery T errace  e a s t  o f  Buna, Jasper County.
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t i a g  f a c to r  in  m saf c a s ta*  More r e c e n t ly  K rin its k y  41949) concluded:
* Im portan t modes o f o r ig in  o f  pimple mounds a re  
p ro cesses fo r  sand dunes along beaches, send mound®
on a ccretio n  topography formed by meandering s tream s,
and a l lu v ia l  mounds d ep o s ited  from g la c ia l  outwash*"
Most o f  th e  mounds in  Jasp e r and Newton co u n tie s  occur in
aligam m ts which branch commonly and d isp la y  a d e n d r i t ic  p a t te rn
(F igs* SO, 31 and 45)* Branch work p a tte rn s  a re  n o t n o tic e a b le  on
broad* very g e n tly  s lo p in g  s u r fa c e s  on which sh e e t e rosion  seems to
predom inate; however, mound alignm ents in  th e  g e n e ra l d i r e c t io n  o f
slope era u su a lly  apparent, a  v e ry  s t r ik in g  d e n d r i t ic  p a t te rn  o f
pim ple mound a lig n m en ts  o ccu rrin g  on d ra inage  d iv id e s  is  rev ea led  on
a n aller su r fa c e s  with s l ig h t ly  g rea ter  and d iv e r s i f ie d  d irec tio n ®  of
s lo p e , which axe drained  by concentrated sheet-w ash  and v e ry  sm all
streams* The alignm ent o f  mounds in  th e  d ire c t io n  o f  m axim a s lo p e
of as to r si le v e e s  s tro n g ly  support®  th e  e ro s io n  th eo ry  (welch* 194g) *
Evidence in  s o u th e a s t Texas concerning th e  o r ig in  of pimple
mounts d oes a ct ecu form w ith  g r in ts k y ’ s eo n c lu sio  ib • He baLievea th a t
th e alignm ents o f pimple s  along narrow, a c c re tio n  ridge® and towheads
o f  a llu v ia  t in g  stream s a«d r e l i c  beaches observed on a e r ia l  photographs
are co n clu siv e  ev id en ce supporting h is  hypotheses o f o rig in *  However,
th ese reasonably narrow d e p o sitio n s! forms a c t in g  as drainage d iv id e s
con trol th e  d ir e c tio n  o f  i n i t i a l  d ra in ag e  and th e  p o s itio n  o f  mounds
cans ad by f lu v ia l  erosion*
I3any g e o lo g is ts  b e lie v e  th a t  clump v eg e ta tio n  i s  an im portant
f a c to r  in  th e  o r ig in  of pimple mounds; however, no apparen t r e la t io n s h ip
between the d i s t r ib u t io n  of clump v e g e ta tio n  and mounds lias boon
10?
Figure 31* Aerl&l view of Montgonery T e rrace , 5 m iles e a s t o f 
Boom, la s p e r  County, shoving pimple mound, alignm ents conforming w ith  
th e drainage* Approximate s c a le  2 inches eq u a ls  1 m ile , n o r th  is  up#
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observed by th e  w r i te r ,
15® pimple mound p a t te rn s  observed in  Ja sp e r and Hewton 
co rn  t i e s  s tro n g ly  su p p o rt the f l u v i a l  erosion  theory o f  o r ig in  f o r  
the mounds In  so u th e a s t Texas*
Pock marks
Pock marks a re  s m a ll, somewhat c i r c u la r ,  shallow  depressions 
?&ieh are common on the depos 1 t io nai su rfa c e s  o f  L ou isiana and Texas* 
13»y have been c a lle d  " la c  runds%  b u ffa lo  w allow s, hog w allow s, and 
p r a ir is  ponds* F isk  (1940) used the term s, pocks o r  pock marks, to  
r e fe r  to these rounded la k e s  o r  d ep ress io n s  which he ex p la in ed  as  
incom pletely f i l l e d  rem nants of abandoned meanders ox* channels on the 
P ra ir ie  Terrace sear M srk sv ille , L o u is ia n a , They a re  v ery  coisaon on 
the seated 9 * 3  ear red P r a i r i e  T errace o f  sou th  Louisiana* The j t *  . 
S g r tin v ille  uadraagle, issu ed  by the M iss is s ip p i R iver Commission, 
1930, shovsr many examples of a l l  e v o lu tio n a ry  s ta g e s  in  th? development 
o f pock marks* H ilgard (1874) re fe r re d  to  th ese  fe a tu re s  as Bay G alls , 
which support a dense growth o f v eg e ta tio n  o r  th ic k e ts  and were 
frequented by b e a rs , p a n th e rs , and w ild ca ts*  Holland (1943) used the 
term bagel f o r  s im ila r  to p o g rap h ic  fe a tu re s  in  A llen and Beauregard 
perishes* F eatures resembl ing  pock marks, observed on a e r i a l  photo­
graphs o n ly , a re  vary  common on th e  L ive Oak nidge (?) beach a cc re tio n s  
o f Smith P o in t ,  Chambers County*
reek  marks a re  coiranon on the  P r a i r i e ,  Montgomery, and B entley  
terraces o f  so u th e a s t Texas, and f re q u e n tly  su p p o rt a dense growth o f
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hardwoods an d /o r swamp g ra s s e s .  They a re  apparen t when viewed in  the 
f i e ld  (F ie*  28) and an a e r i a l  photographs (Fig# 22) o f th e  open 
p r a i r i e s  or the su rround ing  cu t-o v e r  p ine  woodlands of th e  Montgomory 
and B en tley  su rfa ce s*  A eria l photographs o f  th e  p r a i r i e s  o f sou th  
Texas, n e a r  th e  Brazos and Colorado r iv e r s ,  rev ea l s im i la r  depressions 
which a r e  alm ost as  coEiaan a s  th e  pim ples o f so u th e a s t Texas*
The d iam eter o f  pock marks determ ined  from  a e r ia l  photographs 
©f so u th e a s t Texas vary  from le s s  than 100 f e e t  to more than  700 fe e t  
and average approx im ate ly  400 f e e t .  The bottoms are more o r  le s s  
f l a t  and th e  s id e s  are r e la t iv e ly  s te e p .  The dep th  v a r ie s  from a 
few inches to  over 3 f e e t  and averages approxim ately  2 f e e t .
Many hypotheses have been advocated to  e x p la in  the o r ig in  of 
pock n a rk s . They have been ex p la in ed  as incom pletely  f i l l e d  depres­
s ions o f meendering channels o f  an a l lu v ia l  p la in ,  b u ffa lo  wallows, 
hog wallows, gas b low -ou ts , e t c .  B ailey  (1823) be lieved  th a t  th e  
dep ress io n s  and pimple mounds, observed in  Colorado County, Texas» 
ware c lo s e ly  r e la te d .  He eap la ined  th a t pim ple mounds were formed by 
an upward flow  of ground w ater and th e n  re v e r te d  to  sinks o r  depres­
s io n s  when the  flow  of w a te r s to p p ed , a. : .i*. P a tr ic k  informed B ailey  
th a t  a pimple mound 20 f e e t  in  d iam eter had formed beneath h ia  bouse 
between 1905 and 1922. B a iley  s ta te d  th a t  evory g rad a tio n  between a 
s in k  and a  mound can be observed in  lir .  P a t r ic k ’ s p a s tu re .
The pock marks o f  Ja sp e r and Mevvton coun ties d e f in i t e ly  appear 
to  be incom plete ly  f i l l e d  channel rem nants and. in te r- lo v o o  a rea s  os 
they  a re  a s so c ia te d  w ith  ty p ic a l ly  f l u v i a t i l e  s i l t s  and sonds and
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o ccu r on d e l ta ic  p la in  su rfa c e s  ch arac te rized  by abandoned ineander iag 
ch an n e ls . However, they  do n o t c o r re la te  w ith  v i s i b l e ,  r e l i e  channels 
on the  B entley and H-ontgpr©ry te rra c e s*
STSUTIQiUEOT
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The tiiocene C atahoula and Fleming fo rm atio n s  ou tcro p  and a lso  
u n d e r lie  th e  q u a te rn a ry  d e p o s its  in  th e  n o rth e rn  p a r ts  o f  J a sp e r  and 
Seaton couatie*** These form at ion s ,  in c lu d in g  members t  ware not 
mapped a s  tim e d id  Hot perm it a d e ta ile d  e ram in a tian  o f  a l l  ou tcropsj 
however, th e s e  s tr a ta  appear to  be th® westward c o n tin u a tio n s  o f 
those mapped in  S tr id es and Yeraon pariah&B, L o u is ian a , by F isk  
(1940) and w elch In g e n e ra l ,  th e  Oatahoula form ation  o u t­
crops on the  n o rth e rn  f la n k  o f  the  Mayflower Upland and th e  pie r in g  
outcrops in  th e  broad Burke v i l i e  Lowland, in  the deeper v a l le y s  cut 
in to  the Mayflower and Z im  up loads, and in  th a t  p a r t  o f  the B entley  
form ation which l i e s  n e a r  th e  base o f  th e  Hockley scarp* T e r tia ry  
exposures occur commonly a t  th e  base o f the sc a rp s  se p a ra tin g  th e  
P le is to cen e  f lu v i a t i l e  t e r r a c e s ;  bu t they  become le s s  common taid 
d isappear in  th e  coastw ard d ir e c t io n  from  th e  Hockley scarp*
The C atahoula f  o n aa tie a  c o n s is ts  of l e n t i c u l a r ,  th lc k ~ to -  
th ia -b ed d ed , w e ll to  p o o rly  eamaated* gray s i l t s to n o s  and sand atones 
in te r  s t r a t i f i e d  w ith  p o o rly  c o n so lid a te d  g rey  clays* The r e s i s t a n t  
beds shape th e  topography o f the X isa tc h ie  wold (Mayflower U pland), 
bu t are o v er l a i n  I n  n e s t  p la c e s  by t h e . g ra v e l i f  erous sands of th e  
W ill tana f o r r a t i a u
The F i l l in g  foraoticm  c o n s is ts  o f  l e n t i c u l a r ,  th ic k - to  th in -  
bedded, u s u a lly  poorly  c o n so lid a te d , g ra y  oi I t  s to n e s , cat careoua 
c lay s and a  few sandstones*  The su b d iv is io n s  o r  members, described
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F ig u re  32* Gray, calcareous*  Fleming d a y s  co n ta in in g  
ca lca reo u s  c o n c re tio n s  and w eathering  to  b lack  s o i l s  abou t a m iles 
west o f  Keches H ire r  on U* S. Highway 180* T yler County.
F igu re  33* shoals  in  Nechos Hiver caused by w e ll in d u ra ted  
T e r tia ry  a ilta fc o a e s , 4 m iles  west o f  Mount Union, laspca* Qoimty.
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napped by F isk  (IM G) aM  ■?©1 ch (1948), a p p ea r  to  fee mapp&bl© in  
J a sp e r  an1 Keaton c o u n tie s  a s  the d is t r ib u t io n  o f  outcrops suggest 
t h a t  th e  fo rm ation  c o n s is ts  of 1st ©rat r a t  i f  le d ,  reaso n ab ly  co n tin u o u s, 
th ic k ,  g ra y , ca lca reo u s  c la y  se c tio n s  and gray  s i l t  stone and sand  steal© 
sectio n s*  The c la y s  u s u a lly  oca ta in  ca lca re o u s  nodules and w eather 
to  b la ck  s o i l s  (F ig* 32)* They resem ble th e  p le is to c e n e  d e l ta ic  c la y  
se c tio n s  near Beaumont and ^>pear to  have been d e p o s ite d  in  an  
ear iron  ms n t  not u n lik e  th a t  o f a  modern d e l ta  where f lu  v ia  t i l e  and 
brackish w ater sedim ents a re  deposited*  The le n t ic u la r  and c ro ss -  
bedded s i l t s t c n e s  and san d sto n es  aae ty p ic a l  f  lu v i& tile  sedim ents*
Tbs th ic k  d a y  and s i l t s t a a e  s e c tio n s  have been th e  c o n tro ll in g  fa c to rs  
i s  th e  developm ent of th e  D u ik ev ille  Lowland and Sion apd Mayflower 
uplands (se e  p.  100-102).
Th© aeawardmost ou tcrop  of the  F l y i n g  (? ) c o n s is ts  o f  th in -  
bedded, w e ll in d u ra te d , g ray , sandy s i l t  s to n es  which form sh o a ls  in  
th e  Heches itiv e r  (F ig* 33) west o f  14ount Union, Jasp er comity*
Doe r in g  (1935) qflaestionshly e o r re la te d  th e se  beds w ith  th e  Goliad o f  
Texas* The w r i te r  te n ta t iv e ly  c o r re la te s  th e se  bads w ith  th e  B lounts 
Creek member o f  the Fleming form at ion (F ie k , 1940) a s  th e se  outcrops 
conform w ith  th e  l in e  o f  s t r i k e  of t h i s  member in  Vernon F a r is h ,  
L ou isiana  (wel<ti, 1942) •
mTKRKARY S1BTSM 
The quaternary system  cone 1 s t a o f  f iv e  and p o s s ib ly  s ix  
te r ra c e d  sequences o f  sed im ents d e p o s ite d  d u rin g  r i s in g  s e a  le v e ls
a s  g l a c i e r s  waned (Fig* 6 ) ;  co n seq u en tly , each  sequence g rad es  to rn  
b eaa l g ra v e life ro u *  sedim onts upward in to  sands, s i l t s ,  and c lay s*  
Laweaping o f  s e a  le v e l  d u rin g  g la c ia l  waxing e x p la in s  th e  entrenchm ent 
o f  sequences d e p o s ite d  d u r i i^  the  p reced in g  g la c ia l  waning* £ach 
sequence, d ep o s ite d  a s  v a l le y  and d e l t a i c  p la in  a llu v iu m  i s  r e p re ­
sen ted  p h y s io g ra p h ie s ! ly  by an a l l u v i a l  p la in  o r  a te r ra c e d  a l lu v ia l  
p la in  which i s  u p l i f t e d  in la n d , b u t seaw ard ly  plunges u n d er succes­
s iv e ly  younger d e p o s its  {PI* 5)* q u a te rn a ry  o s c i l la t io n s  o f  sea  
le v e l ,  accompanied by seaw ard t i l t  o f  th e  G ulf c o a s ta l P la in  ( j i a k ,  
1938a), i s  th e  most reaso n ab le  ex p lan a tio n  o f  th e  te r ra c e d  f lu v ia -  
t i l e  sequences in  th e  a rea  of u p l i f t  and the seaward p lunging  o f  
eq u iv a len t d e l t a i c  sequences under th o se  o f younger age in  the zcne 
of c o a s ta l  subsidence*  F isk  (1938a) recogn ized  5 p r in c ip a l  deposi- 
tio n e l p la in s  and eq u iv a le n t u n d erly in g  sequences o f coarse  to  f in e  
alluv ium  ifcich he c o r re la te d  w ith  th e  in te r g la c ia l  s ta g e s ,  The s ix th  
sequence (?} , to p o g ra p h ic a lly  re p re sen te d  by a f l u v i a t i l e  te r r a c e ,  
was p robably  foimed d u rin g  a minor f lu c tu a tio n  o f  s e a  le v e l  s in c e  
the l a s t  g la c ia l  maxima*
The Q uaternary  sedim ents unconformably o v e r l ie  th e  T e r tia ry  
in  the  in land  a r e a  o f  u p l i f t  b u t conformably o v e r lie  o ld e r  m a te r ia ls  
In  the seaw ard a r e a  of c o a s ta l  subsidence*
P le is to c e n e  s e r ie s  
The P le is to c e n e  sen te n ces  o f sed im ents c o n s is tin g  o f  th e  
W lllian a , B en tley , Montgomery, and P r a i r ie  form at ions were described  
by F isk  (1938a) a s  members, each co rrespond ing  to  an o v erly in g  a l lu v ia l
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s u r fa c e ,  in  1940, he e lev a ted  th e se  membera to  th e  ran k  o f  form ation® , 
th e  a r e a l  d i s t r i b u t io n  o f  the P le is to c e n e  fo rm atio n s in  J a sp e r , Newton, 
and Grange count l a s  l a  shown on th e  accompanying geo log ic  map { P i. 1 ) .  
The c o r r e la t io n ,  te rm in o lo g y , and age o f  th e se  fo rm ations are d is ­
cussed under Q uaternary  te r ra c e s  (P i*  4)*
W illla a a  ftW hU flftt -  The W ill ia m  fo rm atio n , th e  o ld e s t o f  
th e  P le is to c e n e  s e r i e s ,  unco af o r mably o v e r l ie s  the  Catahoula and 
Fleming f o r m t io n s  o f  n o rth e rn  Ja sp e r  and Newton c o u n tie s , a reaso n ­
ab ly  le v e l  e ro s io n  s u r f a c e  o f  th e  T e r tia ry  fo rm ations was b u rie d  
com pletely b y  W illisn a  sedim ent® . The T e r t ia ry  d iv id e s  a r e  covered 
by approx im ate ly  40 fe e t  o f  sands and g rav e ls  • The e ro e ic n a l uncon­
fo rm ity  (Fig* 32) i s  d isp la c e d  b e s t  in  road c u ts  a  few m iles n o rth  of 
Mayflower, a long  Texas Highway No* 96* The maximum th ick n ess  measured 
vest o f  Mayflower is  about 150 f e e t*
F isk  (1933a) and welch (1942) recognized  th re e  phases o f  the 
W llliana  fo ra a t± e h # a  based e o s ra e  g ra v e lly  p h ase , a  c e n tra l sandy 
phase, and a a  upper s i l t y  c la y  phase in  G ran t, L ag a lle  and Veinon 
p a r i ah©s, L ouJslsna*  Doer lo g  (1935) d esc rib ed  th e  W illis  fo rm atio n  
th lcft i s  e s s e n t i a l l y  th e  e q u iv a le n t o f th e  w il l  ian a  in  Jasp er and 
Newton co u n ties*  He d iv id ed  the  W illis  in to  th re e  zrembers, a low er 
g ravel i f  erocis member and two upper sandy members, th e  c e n tra l  sa n d y  
phase be ing  fe rru g in o u s*  Welch (1942), f o r tu n a te ly ,  was perm itted  to  
log ab o u t 100 geophysical b o rin g s  th a t  p e n e tra te d  the W lllian a ; 
th e re fo re ,  he was a b le  to  make a  d e ta ile d  su b su rfa ce  in v e s tig a tio n  of
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F igure  3 4 . O xidized, g rav e l i f  erous sands c f  tb s  .7 i l l  ian a  
f a n s t i o n  occupying a  p re -v / i l l ia n a  ve t le y  c u t  in  g ra y , s i l t y  c la y s  
o f  th e  Fleming fo rm atio n  two m iles  n o r th  o f  Mey flo w er, Newton. 
Oet&riQr*
F ig u re  35* C re s s le d d e d , f in e  to  c o a rse , "com -m eal" sands 
o f  th e  j i l l i a n a  form ation 1 m ile  n o rth  o f  E c lip se , J a sp e r  County.
11?
th e se  d e p o s its  cover log approxim ate ly  2 tow nships. He s ta te d ;
"There i s  co n s id e rab le  t r a n s i t io n  l a t e r a l l y  
a* w e ll  m  v e r t ic a l ly *  sand and g ra v e l m y  o ccu r 
l a  le a s e s  vaybher© in  th e  s e c t io n  o r  m y be a b se n t 
a l  to g e th e r  s f c « r e v « v i t  i s  r a r e  in  th e  upper p a r t  
off th e  s e c t io n t  w hich u s u a lly  eons i s t s  off c la y  and 
sandy d a y ,  an d  o ccu rs  eossaonly in  th e  lo w er h a l f  
o f  th e  ffo rau ticn*  f re q u e n tly  a t  th e  base* Gravel 
was rew orded a t  th e  base o f  th e  fo rm ation  in  41 
o a t  o f  99 geo p h y sica l b a r  la g s  th a t  p e n e tra ted  th e  
i l l i a j a u
"The c e n t r a l  o r  sandy phase norm ally  a sh es  up 
a t  l e a s t  h a l f  Of th e  ffarsaticBJ* m  c la y  was 
recorded  l a  th e  w il l ia n a  in  th e  low er h a l f  of any 
o f  th e  geophysical, b o r in g s . . . . . . . .
The l i th o lo g y  o f  th e  v/i l l  iana  form at ion observed in  so u th east 
f s m  Is  cons is  te n t  w ith  ' /el c h 's  d e s c r ip t io n ,  except the  percen tage 
o f  graved i s  v ery  small*, sands predom inate and the upper c layey  phase 
I s  g e n e ra lly  la ck in g  o r teas been  eroded  sway* Gravel la  most cor/non 
near i t s  in land  m argin and i s  r a r e  n e a r  i t s  seaward margin where sands 
predom inate. Only two sm all g ra v e l p i t a  were observed, one lo c a te d  
near Graham, Jasp er County, and the  o th e r  lo c a te d  n o rth  o f  Dryburg, 
Jasp er County. Local le n s e s  o f  w e ll in d u ra te d  fe rru g in o u s  conglomer­
a te ,  each  approxim ately  10 facet th ic k , occu r near Horton f i r e  tow er, 
J a sp e r  county , and 4 m ile s  e a s t  o f  Graham. Gravel le n se s  arc  seldom 
over a  few in ch es th i c k  sad  n e a r  th e  base f re q u e n tly  co n ta in  g ray  and
b la ie h -g ra y  clay b e lle  and f la k e s  d e r iv e d  from the underly ing  T e rtia ry
■*
form ations (F ig . 36)* The b asa l aaada lo c a l ly  c o n ta in  a sm all percen­
t e r  off reworked b e n to n it ic  d a y s  which g iv e  the sands a  " corn-m eal­
lik e "  te x tu r e .  He aid  e a ts  r e f e r  to  th o se  "corn-r& al" sands as  n soap­
stone" (F ig . 3 5 ) . 3maLl ferrugincfus c o n c re tio n s  are u su a lly  numerous
ne
F ig u re  36 . C ross-bedded, g ra v e life ro u s  sands o f tb s  w il l  iana  
c o n ta in in g  g ray  e l  a y  b a l ls  o f f e r t i a r y  c la y  n ea r Mayflower, 
Newton Oounty.
F igure  37* G ully  and fcot-hole e ro sio n  in  g ra v e life ro u s  sands 
o f the  W ill ia n a  fo rm ation  o u tcropp ing  in  v a l le y  o f  White Oak Creek 
8*9 m ileo w est o f  Kewton, Bewbon Co unty*
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in  th e  s u r f  ace-w eathered  zone o f  H ue sands and s i l t s ,  e s p e c ia l ly  near 
i t s  seaw ard margin* In  some p la c e s , c o n c re tio n s  are so numerous t h a t  
they a re  s e r v e d  up and used a s  road met e l (F ig . 3 8 ) ,
The g r a v e l ,  u su a lly  sm all end seldom o v e r an incth in  d iam eter, 
c o n s is ts  p redom ina te ly  o f  yellow  ch ert*  Q uartz and q u a r lz i te  pebbles 
a re  common* Reworked s i l ic e o u s  P a leo zo ie  f o s s i l s  a re  r a r e ,  p e t r i ­
f ie d  wood fragm ents a re  common in  th e  g rav e l i f  erous sands (Fig* 39) 
hu t la rg e  lo g s  and stumps a re  more common i n  th e  sandy phase of th e  
forma tio a*
The , i l l i a n a  fo rm ation  i s  ty p ic a l ly  cross-bedded (Fig* 35); 
however, i t  i s  th ic k ly  bedded and somewhat m assive in  p laces*  I t  i s  
re d -h ro m , yellow-brow®, orange-brow n, and brown in  color*  M ottling  
i s  common* P u rp le  c o lo r s ,  p robably  caused by a  m ixture o f green 
fe rro u s -fe a rr ic  s i l i c a t e s  and re d  hem atite  (H ager, 1928), lo c a l ly  
occur s e a r  i t s  c o n ta c t w ith th e  underly ing  Fleming d a y s*  Quartz 
sends which a re  u s u a lly  s ta in e d  w ith  brow nish fe rru g in o u s  m a te r ia l 
are  leached commonly on the s u rfa c e  in  the n o r th e rn  outcrop  area*
Good exposures o f  th e  W illian a  o ccu r in  road  c u ts  on th e  
Magnolia 3prings-Z ion  ro a d , so u th  of Zion Lookout on U* S. Highway 
Ho* 96, northw est of H eston on U. 3* Hi^fway Ho. 190, n o rth  o f 
Jasp e r on XJ. 3 . Highway Ho* 96, on Horton Lookout-Graham ro ad , near 
Mayflower cn Texas M idway Ho* 87, and on Mayflow er-nryburg ro ad .
B entley  fo rm atio n . -  The Bentley form ation c o n s is ts  of a 
coastw ise d e l t a i c  f a c ie s  which conform ably o v e i^ lea  the i l l  iana  
seaward and an In land  f l u v i a t i l e  f a c ie s  which occupies a v o lle y  cu t
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F ig u re  38. L im anite nodules and fe rru g in o u s  s i l t  a t ones o f  
tb e  W ill iana fo rm ation  3 m iles  southw est o f  Kewton, Nswton county .
F igure  39. C ross-bedded, g ravel ife ro u s  \* lll ia n a  sands co n ta in ­
in g  p e t r i f i e d  lo g s ,  S f e e t  lo n g , 3 m iles s o u th e a s t  o f  Jarres town,
Keeton County.
th rough  th e  w i l l  ian a  fo rm ation  and unconformably o v e r l ie  a the  T e r tia ry  
fo rm a tio n s , i t s  c o n ta c t  w ith  th e  T e r tia ry  sedim ents i s  d isp layed  
V est along th e  v a l le y s  of th e  Heehes River t r i b u t a r i e s  which have o u t 
through th e  B e a tle y  sed im ents near and n o rth  of Magnolia S prings aid 
n o r th -n o r th e a s t  o f  sc ie n c e  H a ll near U. S* Highway No. 190 in  Jasp e r 
Gouaty* i t s  con ta c t  may be observed on th e  s te e p  b lu f f  fa c in g  th e  
Town B lu ff  dam s i t e  on th e  Nechea R iver in  Tyler County, where the 
Fleming sed im en ts a re  capped by approxim ately  40 fe e t  o f  B entley  sands 
which a re  s l i g h t l y  g ravel i f  erous a t th e  base*
The th ic k n e ss  of th e  f l u v l a t i l e  s e c tio n  along  the Heckes Hiver 
v a r ie s  from  1 0  to  50 f e e t  and averages approxim ately  40 f e e t#  The 
th ic k n e s s o f  th e  d e l t a i c  eq u iv a len t i s  not known a t  th e  p re sen t tim e. 
fa l«h  (1942) n o ted  t h a t  se v e ra l geophysical bo rings show a  co as tw ise  
th ick n ess  o f  65-90 f e e t  o f  B entley  d ep o sits  in  an aLluvl&Lly drowned 
p e s t - f l l l i a n a  v a l le y  c u t in to  T e r tia ry  sed iu»n ts  in  so u th ea s t Vernon 
Pariah* Jjpink (1941} shows the B entley  to  be 500 f e e t  th ic k  in  
sou thern  Yernon P a r is h ,  which th ick en s to  1 ,500 fe e t  in  c e n t r a l  and 
west B eo iregsrd  P arish *  H olland (1945) reco rd s a  200 fo o t  th ic k n e ss  
of Bentley a lo n g  the  n o rth e rn  m argin of Beauregard p a r is h  and s ta te s  
th a t  i t  th ic k e n s  to  1 ,500  fe e t along th e  w estern  margin*
F isk  (1958a) recogn ized  a b asa l g rav e l i f  erous sand phase, a  
c e n tra l  sandy phase, and an upper s i l t y  c l  ay phase of th e  B entley  
in  G rant and L aS alle  P a r is h e s , L o u is ian a , /elch (1942) noted  th a t  
the B en tley  form ation c o n s is ts  o f coarse  m a te ria ls  near the base, 
becoming f in e r  toward the to p .
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The B en tley  fo rm atio n  in  Ja sp e r  and Newton c o u n tie s  c o n s is ts  
u s u a lly  o f  b a sa l g r a v e l i f  arous sands (Fig* 4 0 )  # iie h  g r a d e  upward 
in to  fines* s a a d s ,  s i l t s ,  and  s i l t y  c lays*  G ravel le n se s  e re  n o t 
always p re s e n t  n e a r  tb s  b ase  and may occu r in  sm all le n se s  in  the  
c e n tr a l  sandy phase* ge&racr m a te r ia ls  predom inate in  tb s  f lu v ia -  
t i l e  f a c ie s  and f i n e r  m a te r ia ls  in  tb s  c o a s tw is e d e l ta ie  fa c ie s*
Good ex p o su res  o f  t b s  d e l t a i c  m a te r ia ls  a re  g e n e ra lly  a b se n t, but 
tb s  s  nr fa c e  m a te r ia ls  a re  u s u a lly  f in e  a m u d s / s i l t s  and s i l t y  clays* 
liman i t e  so d o le s  a r e  cossaon i n  tb s  w eathered f in e  sands* s i l t s  and 
d a y s*  The B en tley  sedim ents a re  s im ila r  t o  th o se  o f  th e  w il l  ian a , 
from which much m a te r ia l  was probably  derived*  They a re  d if f e r e n ­
t ia te d  on ly  by t h e i r  e le v a tio n s*
The form at ion i s  u s u a lly  crosa-bedded and colored  v a rio u s  
shades of brown. Red-browna a re  more common i n  the co arse r .m ateria ls, 
w hile yellow-browns a re  more common in  th e  f in e r  m a te ria ls*  s e t t l i n g  
i s  so t lad lin g *
The b e s t  exposures o f  th e  B entley  form at ion may be observed 
in  th e  v i c in i t y  o f  Magnolia S prings and west o f  J a sp e r , Ja sp e r  
O oiaty, and in  Town B lu f f ,  T y ler County* Good exposures a re  n o t 
common along th e  coastw ise b e l t  an d  a lo n g  th e  Sabine R iver.
Montgomery fo rm ation*  •  The ou tcrop  o f the  Montgomery foima- 
t io n  in  so u th ea st Texas i s  very  e x te n s iv e  and ranks second in a re a l 
d is t r ib u t io n  o f  th e  P le is to c e n e  fo rm a tio n s , I t s  d e l ta ic  e q u iv a le n t 
i s  v e ry  w ide-spread  in  sou thern  Ja sp e r and Newton coun ties, b u t i t s  
H u v la t i l e  e q u iv a le n t is w ell developed on ly  along the Machos River
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F igure 40* M ottled , le n t ic u la r  sand a and g ra v e ls  o f the  
B ea tlay  fb m a tio a  1*5 m ile s  m rt& w est o f  M agiolia s p r in g s ,  Jasper 
County*
F igu re  41* Cross^bedded basal gravel i f  erous sands grad ing  
ujraard In to  s i l t y  f in s  sands o f  th e  Montgomery fo rm ation  2 m iles e a s t 
©f tb s  A ngelina R iver s e a r  Bevel p o r t ,  J a sp e r  county* see  F igure 43.
after Bevel p o r t  and Beach Gvove and v e s t of Mount Union in  Ja sp e r  
County*
Use f l u v i a t i l e  e q u iv a le n t unconforfl&bly o v e r lie s  th e  T e rtia ry  
fo rm ations in  postH B satley  vaLleyg and th e  d e l t a i c  eq u iv a len t can* 
fo rm ally  o v e r l ie s  the B s itle y  d ep o sits  n eare r th e  c o a s t* The c o n ta c t 
w ith  the  u n d e rly in g  gray c la y s  and s i l t s  o f  th e  Fleming fo rm ation  
may be observed  b e s t n o rth  o f  sc ien ce  H all near U. s .  Hi#iway I|o* 190 
and along th e  Beach G rove-B evelport road in  Ja sp e r  County* I t s  
dovnstrean  c o n ta c t  w ith the T e r tia ry  is  a l l u v i a l l y  drowned by th e  
sedim ents u n d erly in g  th e  Bewey v il le  Terrace west o f  Mount union* 
tb s  c o n ta c t o f  th e  coastw ise  Montgomery v&th o ld e r  m a te ria ls  i s  n o t 
rev ea led  a lo n g  th e  escarpment f a c in g  th e  P r a ir ie  Terrace and i s  
presumed to  b e  burled*
Good exposures of th e  f lu v ia t  l i e  e q u iv a le n t of the Montgomery 
form ation  a re  c o a rse r  n e a r  the base and f in e r  near th e  top* In  the 
v ic in i ty  o f  Bevel p o r t ,  g ravel i f  erous sands a re  common near the base 
of th e  fo rm atio n  and  grade upward in to  f in e  sands and s i l t y  c la y s  
(Figs* 41, 43)* L i t t l e  g rav e l was observed in  th e  downstream sec* 
tio n s  o f th e  f l u v ia t i l e  e q u iv a le n t and no g rav e l i s  p resen t in  the 
ou tcrops of th e  d e l t a i c  equ iva len t*  The coastw ise  Montgomery i s
»*r
decided ly  c o a rse r  n e a r  i t s  landward margin th an  near I t s  seaward-margin# 
Ferruginous sends and c la y s  w ith  numerous lim o n ite  nodules in  th e
f
weathered zones n ear the su rface  a re  common in  the  v i c in i t y  of 
U rb y v ill©  (F ig . 42)* S i l ty  c la y s  which w eather to  a b u ff  o r  a 
chocolate-brow n c o lo r  and u s u a lly  c o n ta in  lim o n ite  nodules a re  common 
between C a ll and th e  seawazd m argin o f  th e  Montgomery* These c lays
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a re  o c c a s io n a lly  c a lc a re o u s  and c lo a e ly  resem ble th© d e l t a i c  c lay s  of 
th e  P r a i r i e  and Fleming fo rm ations*  The covering s o i l s  a re  u su a lly  
sandy and loamy I n  te x tu r e  end brow nish-^ray  in  co lo r*
The th ic k n e ss  o f  th e  f l u v i a t i l e s e e t i c n a  along the Ind ies 
H irer T o rie s  between 10  and 50 f e e t  and arsarifeea approx im ate ly  35 
fee t*  The rem nants a long  th e  Sabine H ire r  a r e  no t ex teaa ive  and 
bare been eroded conaidere& ly , The th ic k n ess  o f  the  c o a s t-wise 
del t a l e  equ& JL m t i s  n o t knees.* b u t is  o w  40 f e e t  between Kirby- 
r i l l e  and Buaa* F rin k  (1941) shows a  th ic k n e ss  of 500 f e e t 'f o r  the 
MontgasBry in  so u th e a s t Beauregard P a rish  and 1,000 f e e t  in n o rtheast 
C alcasieu  P arish *  He p ro jec ted  the 500 and 1,000-fo o t isopsehs of 
th e  Montgomery southw est across C alcasieu  P ariah  to  the  Sabine H irer 
near Orange* H olland (1943) s t a t e s  th a t the  Mantgpio&ry does not 
exceed a  th ic k n e ss  of 3©0 o r  400 f e e t  i n  so u th e rn  Beauregard P a r is h .
In  g e n e ra l ,  th e  Montgomery fo rm atio n  c o n s is ts  o f  f in  ex* 
m a te ria ls  and is  l e s s  o x id iz e d  than  th e  BeatLey and b i l l  ia n a , b u t i s  
d is tin g u ish e d  on ly  by d iffe re n c e *  i n  e le v a tio n  and s lo p e .  The m ator- 
i a l s  o f  the  Lk>ntgoiasry e re  s im i la r  to  t h a t  o f th e  Bentley and yU l ia n a  
a s  much o f  i t  was d e riv ed  f  rest th e se  fo rm at ions • Gross-bedding i s  
eemasn in  th e  f l u v i a t  i l e  m a te ria ls*  The n a tu re  of the  bedding was 
not observed in  the d e l t a i c  m a te r ia ls  due to  the  la c k  o f  good o u t-  
crops * The c o a r s e r  m a te r ia ls  a re  u s u a lly  w eathered rod-brow n, w h ile  
the  f i n e r  m a te r ia ls  are w eathered brown, yellow-brown, b u f f ,  and g ra y . 
M ottlin  g i s  eosraaxu
Good exposures of t h i s  fo rm ation  may bo ob3e rred  between
ISO
f ig u r e  42* R esidual eon c e n tra  te  of lim o n ite  nodules o f the 
Ifcntgoaery fo r  m otion, 3 m iles  west o f  B1 oakwood, Her/ton county*
f ig u re  43* Grey ©1 i f  erous san d s o f  th e  I'on t^pmery fo rm ation  
co n ta in  Inc  f la k e s  and e l ay h a l ls  of T e r t ia ry  clay* 2 m iles  e a s t o f  
A ngelina R iver n e a r  Bevel p o r t ,  Ja sp e r County.
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Bevel port and. Beech Grove , west o f Mount un ion , northw est o f  Buna along 
the o ld  K irbyvi 11© road (Do©ping, 1 9 3 5 ), e a s t o f Buna along; th e  escarp-* 
se a t fa c in g  the P r a ir ie  T errace , between K irb y v ille  and Bleakwood, and 
north o f  Bon weir*
P r a ir ie  fjp a sttto i*  * The p r a i r i e  fo rm ation  has th e  most ex ten - 
sire'outcrop o f  the P le isto c en e  fo rm ations i n  L ouisiana and so u th ea s t 
Texas* However, good exposu res a re  uncommon and only  bad ly  weathered 
sect lens occur in  need cu ts  and along stream s in  Ja sp e r , Newton, aid 
Orange c o u n tie s . I t s  unoonf armable cen t a c t  w ith  th e  underly ing  Ter­
tiary form ations i s  a llu v ia l ly  drowned by sedim ents underly ing  th e  
younger fa ces a lo n g  the H edies, Sabine, and Angelina r iv e r s ,  but 
any be observed along a few la rg e  t r i b u t a r i e s  such a s  Deer creek  n ear 
B ark er!l i e .  The P r a i r i e  d e p o sits  r e s t  conform ably on th e  Mont gome in­
tera ctio n  near Hie co a st itiere  subsidence has been the  dominant 
dsfo r a t io n a l factor*
The texture of th e  P r a i r ie  sedim ents is  dec id ed ly  f in e r  grained 
than tbs older Pleistocene formations. The c o a rse r  m a te r ia ls  occur 
sta r the base o f  the  formation and grade upward in to  f in e r  sends, 
s i l t s ,  and clays. G ravel if erous s e a ls  were obsesrysd only  in  outcrops 
of fluviatil© remnants which parallel th e  m ajor t r i b u t a r i e s  o f  the 
Beebes, 3a bine, and Angelina rivers. Clays be cone mare coebjioh in  th© 
thickened, down-dip, coastwise sections i n  sou thern  Orange com ity 
where blue clay beds, over 200 f e e t  th ick  are reported  commonly above 
usually grav el if erous sands vhieh lie a t  an average depth o f  700 fee t 
below sea level. T h ick -to th in -bedded , coarse to  f in e  sands,
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u s u a lly  d escrib ed  as w h ite  in  c o lo r ,  a re  common* Croiaack and L iv ing­
ston  (1942b) p u b lish ed  th e  lo g s  of 86 shallow  w e lls ,  9-32 f e e t  deep, 
d r ille d  in  n o r th e rn  J e f fe r s o n  county, which reco rd  s e c tio n s  c o n s is tin g  
predominahaly o f black t o  brown su rfa ce  s o i l s ,  yellow —gray 9 yellow - 
brown, redd ish -b row n , ch o co la te—brown, and brown c lay s  and some 
biown and gray  sands* O ccasional p eb b le -sized  ca lcareo u s co n cre tio n s  
ware recorded in  tb s  c la y s  n ear China and Voth* C alcareous concre­
t i s e s ,  l i k e  th o se  which o ccu r in  back-swamp c la y s , a re  common in  the  
fre< jaently  c a lca re o u s  c la y s  of so u th e a s t Texas* O ccasional sm all 
lim on ite  nodules a id  s tr e a k s  occur in  th e  c lays*  carbonaceous Bate r i a l  
i s  coew&m* s h e l l  beds w ere no t reco rd ed  in  th e  lo g s  of w ells  d r i l le d  
in  Orange county; a few w e lls  in  J e f fe rs o n  county  encountered s h e lls  
a t depths between 20 and 1 ,030  f e e t  below sea  lev e l*  Beach sends 
outcrop near F sn n e tt ,  J e f fe rs o n  county  and in  n o rth  Orange county*
The co as tw ise  sed im en ts o f  the  P r a i r i e  form ation  in  so u th east 
XBases a re  n o t u n lik e  the  m a te r ia ls  la id  down n ea r the s i t e  o f a  r iv e r  
d e l ta  (B arto n , 1900b}* Bumble (1890) used th e  name c o a s t Cloys in 
r e f e r r in g  to  th e  d e l t a i c  c la y s  n e a r  th e  coast* His d e s c r ip tio n  
fo llow s:
"Im m ediately b o rd erin g  th e  G ulf shore, 
and form ing the  u n d e rly in g  s lo p e , *••«• we 
f in d  a  s e r i e s  o f  bed® o f  c l a y s , and sandy 
d a y s ,  b lu e ,  yellow , r e d ,  and o f te n  m o ttled , 
which f re q u e n tly  ap p ear b lack  upon the s u r ­
fa c e , from the  com bination o f vegetab le  
m a tte r  w ith  th e  lim e of c a lce re o u s  nodules 
which a re  found s c a t te re d  through them.
These d a y s  a re  m assive, co n ta in in g  sm all 
c r y s ta l s  of gypsum in  p la c e s , and a re  o f te n
x m
so compact th a t b lu f f s  of from 15-30 f e e t  
in  h e ig h t  are o f te n  found d c h g  the s tream s 
and hay sh o re s ..* .."*
Hayes and Kennedy {1903) r e fe r r e d  to th e  upper and seaward se c tio n  of
the P r a i r i e  as th e  Beaumont  c lays * The low er and in lan d  se c tio n  of
the  P r a i r i e  fo rm atio n  was r e f e r r e d  to  a s  the upper p a r t  of th e
Columbia la n d s . T he ir d e s c r ip t io n  fo llo w s:
"OverlyiBg th e  Columbia as defined  
i s  a  s e r ie s  of yellow , g ra y , b lue , brown, 
and black c lay s  w ith  brown sands* These 
beds sometimes are  th in ly  s t r a t i f i e d  or 
lammina te d , b u t f re q u e n tly  massive* The 
laBEiinated beds a re  u s u a lly  in te r  s t r a t i ­
f ie d  w ith th in  beds o f  b lue  o r  grayish-*
W hits sand* The c la y s  c a r ry  core ider able 
q u a n t i t ie s  o f c a lc a reo u s  nodules i r re g u ­
l a r l y  d i s t r ib u te d ,  i n  many p laces  s h e l l s  
o f  P le is to c e n e  o r  Recent ag e , and g r e a t  
q u a n t i t ie s  o f  decaying  wood in  th e  form  
o f  t r e e  tru n k s , b a rk  and leaves* Among 
th e se  the cy p ress  appears a s  the most 
p rom inent, and among the  in v e r te b ra te  
fauna  found Barg la  cu n ea ta  (Gray) and an 
undeterm ined o y s te r  a re  the p re v a il in g
fOIHB."
They s t a t e d  t h a t  th e s e  d e p o s its  resemble th e  F rio  c la y s  (Fleming clays 
{?)) and s e c t iC E is  a s  much a s  400 f e e t  th ic k  were reco rded  in  many 
w e lls  n ear Beaumont• Barton (1930b) very  c le a r ly  poin ted  ou t th e  
d e l ta ic  c h a ra c te r  o f  th ese  d e p o s its  in  so u th e a s t Texas* H© s ta te d :
*The seaward edge o f  th e  Beaumont f o r ­
m ation a t  th e  s u r fa c e  i s  marine c r  b raek ioh- 
w a te r, a lth o u g h  in  g en e ra l th e  Beaumont beds 
a t  th e  s u r fa c e  a re  d e l ta ic  sedim ents (o f the 
T r in i ty  R iver) la id  down above se a  lev e l* "
Bearing (1933) d escrib ed  th e  d e l ta ic  n a tu re  o f  these coaatwis© dopo-
• i t s  as  fo llo w s;
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*The Beaumont i s  g en e ra lly  d esc rib ed  a s  
a c lay  fo rm atio n , bu t i t  co n ta in s  a lso  much 
sandy m a te r ia l• An in d  uaivo d e s c r ip t io n  
would l i s t  d a y s ,  lim y c la y s , sm dy c la y s ,  
c layey  san d s , and f in e  san d s . The lima is  
p re se n t in  sm all and la rg e  nodules, in  
s h e l l  b ed s , and d issem inated  through the 
c lay s  • The d i s t r ib u t io n  of the sandy a reas  
h as  been sham  by Barton to  be  r e la te d  to  
th e  d i s t r ib u ta r y  r id g e s  by means of which 
th e  fo rm atio n  was deposited*  Tbs co arse r 
m a te r ia ls  a re  on , o r  n ea r, th e  r id g e s ,  
w h ile  th e  f i n e r  m a te r ia ls  a re  a t  a d ie*  
ts n e e ,  o r between the r id g e s*  The c a l ­
careous sedim ents were p robably  deposited  
in  c o a s ta l  m arshes which extended up 
between th e  r id g e s  as do th o se  on the 
p re s e n t  M is s is s ip p i d e lta *  Sons la rg e  
sandy a reas  occur near Beaumont.  The 
n o r th  h a lf  o f  Orange County, Texas, i s  
a  sandy Besimont p la in ,  w hile the 
so u th e rn  p a r t  is  covered by th e  ty p ic a l  
heavy b lack  s o i l s  w eathered from  the  
c la y  phase o f th e  fo rm ation
Richards (19B9), in  h i s  r e p o r t  on the m arine P le is to cen e  o f  Texas,
s ta te d ;
"The m a jo r ity  o f f o s s i l s  r e fe r r a b le  
to  the  Beaumont in  so u th e a s t Texas in d i­
c a te  b rack ish  w ater co n d itio n s  not un like 
a  modern d e l t a . "
D eta iled  b o rin g s  examined by jfisk (1948b) in  co m ectio n  w ith  an
in v e s tig a tio n  o f  the  proposed C alcasieu  lo c k  s i t e ,  in  southw est
Louisiana,  rev ea led  that th e  upper p a r t  of the p r a i r i e  form ation
c o n s is ts  of an upper s e c t io n  o f  Hed R iver f l u v i a t l l e  sed im ents,
26-25 f e e t  th ic k ,  o v e rly in g  a  sec tio n  o f  i n t o r s t r a t i f l e d  Red River
sedim ents and b rack ish  to  marine sedim ents, 20-25 f e e t  th ic k ,
which o v e r l ie  o ld e r  d e l t a i c  p la in  d e p o s its  predom inately  o f  f re sh
w ater o r ig in .
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The ioaxlsmm thic& nesa o f tb s  P r a i r i e  fo rm ation , in so u th  and 
e o it is re e t  Jasp er County, is  250 f e e t ,  a s  b a sa l g ra v e ls  are recorded 
between depths of 85 and 290 feet aad more commonly a t  depths between 
1£Q and ISO fe e t  i a  7 o f  26 w e lls  d r i l l e d  below 900 f e e t .  The section 
above the g ra v e li f orans sands c o n s is ts  piedomina te ly  o f san d s, however 
in tsr e tr a t if  led  beds of c la y s  a re  comnon near the top* Logs o f  water 
w ell* drilled in so u th  Orange County re co rd  sands and g ra v e ls  a t  
alevatlcns between 130 and 746 f e e t  below s e a  lev e l*  The average 
recorded depth i s  ap p ro x im a te ly  700 fee t*  The s e c tio n  above the  
gggfel consists predominately o f H ue c la y s  w ith  some in te r  s t r a t i f i e d  
send b e ta ,  a  c o r r e la t io n  o f  th e  g ra v e life ro u s  s e c tio n s  in south and 
southwest J a s p e r  and so u th  Orange c o u n tie s  seems reasonable*  The 
d ifferen ces in  e le v a t io n s  of the  g ra v e ls  of th e se  two a re a s , 20 miles 
apart in  the directi on of d ip ,  ag ree  c lo s e ly  w ith  an approximate 35- 
£wt per mile d ip  measured a t  & d ep th  near 800 f e e t  on a  d ip  sec tio n  
across so u th  Jasper and n o rth  Orange co u n ties*
Recent s e r ie s  
B arly  Recent (? )
Deweyvllie beda(?)* * The r e la t io n s h ip s  of th e  m ateria ls  
underlying tbB Deweyvllie Terrace with those u n d erly in g  the P ra ir ie  
Terrace modern flood plains are not understood f u l l y  a t  the  p resen t 
time as  only a few accurately logged b o rin g s  through a l l  o f  these 
deposits a re  available where they occur in  Ju x tap o sitio n *  Only a few 
eta&low borings Tier© located on the Deweyvillo Terraco*
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However, approx im ately  140 a c c u ra te ly  logged b o rin g s , fu rn ished  
by the L ou is ian a  Highway Commission, 5-110 f e e t  deep and  spaced about 
500 f e a t  a p a r t  a lo n g  s e v e ra l l i n e s  ac ro ss  the Sabine R iver v a lle y  near 
Orange, show 2 a l lu v i a l  sequences o f  coarse  to  f in e  s e d i m e n t a  
low er D ew eyvilie sequence (?) said an upper modern a l lu v ia l  sequence, 
secupying a  p o s t - p r a i r i e  tre n c h  (P I .  6} • Mr. Rufus J .  LeBlane (per­
so n a l eomsaxaieatien) informed the  w rite r  th a t  th e  s t i f f ,  b lue and 
green d a y s  and g ra y , f in e  sand (to p  to bottom) sequence which l i e s  
below th e  base  o f  g ravel i f  erous san d s, depth approx im ately  60 f e e t ,  
does n o t resem ble the P r a i r i e  sed im en ts , b u t  the Recent in  sec tio n s 
n e a re r  the  c o a s t .
B orings along a  l i n e  ac ro ss  th e  Sab ins R iver v a l le y  near 
D e w e y v l l ie ,  Hewton County and S ta rk s , C alcasieu  P a r is h ,  Louisiana 
in d ic a te  th a t  the sed im ents underly ing  th e  P r a i r i e ,  D eweyvllie 
and modern flood  p in  in  s u r fa c e s  a re  d i f f e r e n t .  The s e c t io n s  follow s
( 1 ) Borixg lo c a te d  on P r a i r i e  T errace  west
o f  Dewey v i l l a ,  .approximate e le v a tio n  30 f e e t .
0 -1  f t .  Top s o i l
1-10 f t .  S u b s o i l  and vary s t i f f ,
brow nish-gray, 3andy c la y  
w ith  carbonaceous m a te r ia l  
and lim caiite  s tre a k s  *
10-12 f t .  Very s t i f f ,  gray c la y  con­
ta in in g  lim o n ite  s treak s*
12-16 f t .  Very s t i f f ,  g ra y , s i l t y  
c la y  co n ta in in g  liman it© 
s tr e a k s .
(2) Boring lo c a ted  on P r a i r ie  Terrace west
of S t a r k s .  A pproxim ate e le v a tio n  26 f e e t #
0 -1  f t .  Top s o i l
1 -6  f t .  s u b so il  and v e ry  s t i f f ,
gray, sandy c lay  and brown 
len se s  of s i l t .
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6 f t .  Very h a rd , packed, g ra y , 
s i l t y  san d . Unable to  
p e n e tr a te .
(3 ) Boring lo c a te d  an Doweyville T errace west o f  
Bew ^yviU e. U lev a tio n  ap p rox im ate ly  20 f e e t .
0 -1  f t .  Top s o i l
1 -2  f t .  s u b s o i l  and m ottled  re d d is h -
brown, sandy c la y .
2-31 f t .  Loose* bxom , f in e  sand and  
s tre a k s  o f  lim onit© .
(4 ) Boring lo c a te d  on D ew eyville T errace w est o f  
S tag e s . U levation  approxim ately  30 f e e t .
0 -1 f t .  Top s o i l
1 -9  f t .  S ubso il and s o f t ,  g ray , sandy
c lay  and few th in  le n se s  o f  
brown s i l t .
9-12 f t .  U nconso lidated , b lu e -g ra y , 
c layey  sand .
12 f t .  U nconsolidated  (q u ick -san d ) ,  
g ray , medium sand* Unable to  
p e n e tra te .
(5) L ou isiana  Highway Commission b o rin g  lo e a te d  on 
flo o d  p la in  west o f  S tarks . U levaticn  l b  f e e t .
0-13 f t .  Packed* gray-brow n, sandy c la y .
13-16 f t .  Packed, gray-brown, f in e  sand .
16-37 f t .  Packed, g ray , f in e  to  medium 
sand and tra c e s  of pea g rav e l 
and c la y .
37-42 f t .  packed, gray, f in e  to  medium 
sand end d riftw ood  and t r a c e s  
of c la y .
43-49 f t .  packed, b lu is h -g ra y , fin© sand 
and t r a c e s  o f d riftw ood .
49-53  f t .  packed, g ray , fine to  medium 
sand and tra c e s  o f pea g ra v e l 
and. clay*
53-55 f t .  Packed, b lu ish -g ra y , s i l t y  c la y .
Logs o f a c c u ra te ly  logged b o rin g s , fu rn ish ed  by the U. 3 , 
Corps o f  U rc in e e rs , GaLveston, Texas, d r i l l e d  along a  l in e  a c ro ss  the 
Keches H iver v a l le y  near the  Town B lu ff dam s it©  (Dari "B” ) show a
1 M
s im i la r  d if f e re n c e  between the sed im ents under the floo& pla in  and th e  
Dewey v i l l e  T e rrace ; however, on ly  one shallow  boring  was lo c a te d  on 
the  DeweyviHe Terrace*
The low er sequence encountered in  borings lo c a te d  on th e  
flood  p la in  m a r  Orange and the  s l ig h t ly  w eathered san d s, s i l t s ,  and 
d a y s  u n d e r ly in g  th e  D ew eyvilie T errace q u es tio n ab ly  re p re se n t a  
D em y v ille  c y c le  o f a l lu v ia tic m  and a re  as  signed  te n ta t iv e ly  to  the  
l a t e  R ecen t, see  pages 4 8 , 4 9 .
l a t e  R ecent
Modern a llu v iu m . -  The aLluvium underly ing  the  mod e ra  f lo o d -  
p la in s  Appears to  occupy a  post-D ew syville  tre n c h  (?) which i s  approx i­
m ate ly  60 f e e t  deep m a r  Graxge and av erages about 40 fo o t deep 
upstream  d o n g  th e  Kechee and Sabine r iv e r s *  The c lo s e ly  spaced 
b o rin g s  a c ro s s  th e  Sabine R iv er v a l le y  s e a r  Grange and a c ro ss  the 
Neches R iver v a l l e y  n e a r  th e  Town B lu f f  dam s i t e  re v e a l f la t-b o tto m ed  
v a l le y s  which may have been c u t by meandering s t r e a m  as  base le v e l  
ves g ra d u a lly  low ered (V a tth e s , 1941)*
P ro g re s s iv e ly  f in e r  m a te r ia ls ,  g rad ing  from b a s a l ,  u su a lly  
g ra v e l i f e r o u s ,  sands upward In to  f in e r  san d s , s i l t s ,  d a y s ,  and 
o rg an ic  c la y s  c o n ta in in g  much d riftw o o d , wore d ep o sited  d u r in g  the  
l a s t  r i s e  o f  s e a  le v e l*  The beds a re  l e n t i c u l a r  and a re  seldom  over 
30 f e e t  th ic k ;  o c c a s io n a lly  th ey  are over 1 ,600 fo e t  long* l a t e r a l  
g rad a tio n s  from co a rse  t o  f in e  sedim ents are common, b u t c o a rse r  
m a t e r i a . la  predom inate s e a r  th e  bottom  and f in e r  m a te r ia ls  near th e  
to p c f  th e  s e c t io n  ( p i .  6 ) .
STRUCTURE 
M ajor s tr u c tu r a l  f e a tu re s
G ulf C o as ta l G eo ap o lio B » -  Southeast Texas i s  lo ca ted  on 
th e northern f la n k  o f  th e  c o a s ta l  tre ad  lag  G ulf c o a s ta l  Geosym diae 
(B arton, H it a , and H ickey , 1933).  The s t r u c tu r a l  me® o f  Texas, using 
subsurface co n to u rs  m  T ertiary  form at lo n e , shows southward d ipping  
moaedllnaL s tr u c tu r e s  on th is  f la n k ,  Dips a re  s te e p e r  in  the  n o rth e rn  
p arte o f Jasper and Hewton c o u n tie s , in  n o rth e rn  Orange and s o u th e a s t 
Bewtea M u st le a , and from so u th  orange County to  th e  c o a s t ,  F la V  
tern la g  o f  th e  d ip  i s  prominent in  so u th e rn  Jasper and newton c o u n tie s  
and in  c e n tr a l Orange County along  the  Amelia f i e ld  -  Orange f ie ld  
trea d , Tbs su rfa ce stru c tu re  o f th e  p le is to c e n e  fo rm a tio n s , d iscu ssed  
f u l ly  under th e  corresponding t e r r a c e s ,  conforms gene r a l ly  w ith the 
stru ctu re  o f th e  underlying T ertiary  fo rm atio n s.
Minor s t r u c t u r a l  fe a tu re s
Bflutheaat Texas fra c tu re  p a t te r n ,  -  The su rfa c e  f r a c tu r e  
p attern  observed in  Jasper and Hew ton  c o u n tie s  c o n s is ts  o f  predom- 
ia en t ea st-w est and la s s  prom inent n c r th e a s t- s c u th w e a t, n o rth w est- 
so u th ea st, north -sou th  s e t s  o f f r a c tu r e s  (B arton , 1933b; F isk , 
U t i l s
A e r ia l  photographs most c le a r ly  r e v e a l  a prominent s a t  o f  
^ppxeatimate s t r i k e  f a u l t s  (F is k ,  p e rso n a l com m unication), averag ing
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N 80 dog. b» oa the Montgomery T errace between Buna and K irb y v lll® , 
Jasper County ( l i e s .  8S and 4 5 ). P r o f i le s  o f  the cornparativcly  ua- 
eroded t e r r a c e  s u rfa c e  along u .  3 . Highway 96 show s e v e ra l  f a u l t  
b lock s which a re  downthrosm to  th e  so u th  and t i l t e d  o r  ro ta te d  
toward the north (F ig .  4 6 ) . a  maxisiia throw  o f 1? f e e t  was measured 
on the d isp la ced  s u r f a c e  o f  th e  t e r r a c e  near th e  s c a rp  o f  the  n o rth  
fa u lt*  The G reet o f  t h i s  scarp  where i t  G rosses th e  highway la  7 
fe a t h igher th a n  the  average e le v a tio n  o f  th e  h ig h e s t  p o in ts  on the 
terra ce in  the immediate v ic in i ty *  The d ip s  of the f a u l t s  could n o t 
be determ ined and a re  presumed to be in  the  d ire c t io n  o f  th e  down* 
thrown b lock s a s  te n s io n  o r  g ra v ity  f a u l t s  a r e  c h a ra c te r  is  t i e  of th e  
G ulf Q oastal area . P r o f i le s  suggest th a t  soma f a u l t s  a re  down thrown 
toward the n orth .
A dditional evidence o f  eas t-w est f a i l  t in g  and f r a c tu r in g  I s  
m anifested  in  anomalous drainage d i r  a c t io n s ,  pim ple mound alignm ents, 
end prominent e a s t-w e st  f r a c tu r e s  observed in  ou tcrops o f th e  C atahoula 
and W illlan a  form ation s, s t r a i g h t  d ra in a g e  l in e s  a t  th e  base o f  th e  
scarps and a t  r ig h t a n g les to  the  r e g io n a l  s lope  of th e  t e r r a c e  can 
be tra ced  fo r  d ista n c e s  over 3 m iles (F ig .  4 4 ) .  Many a lignm ents o f 
s tr a ig h t drain eg e l in e s  ean be traced  fo r  d is ta n c e s  over 6 m ile s . 
Opposing tr ib u ta r ie s  o f a stream  fo llo w  f r a c tu r e s  o r  f a u l t s  (B arto n , 
1933b) mod u su a lly  in te r se c t  th e  main s tream  a t  r ig h t  a n g le s . The 
d ir e c tio n s  o f many m in  stream s a re  c o n tro lle d  e i t h e r  by th e  reg io n a l 
slo p e  o f th e  terra ce  o r  by p o ssib le  d ip  f ra c tu re s  s im i la r  to  those  
o b s e r v e d  in  th e  outcrops a t  the Catahoula and G illian  a  fo rm a tio n s .
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A taidcm cy toward th e  developmemt o f a  re c ta n g u la r  d ra in a g e  p a t te rn  
l a  e v id e n t so u th  o f  C a ll J u n c tio n , J a sp e r  County and G all, Newton 
G oua^* Elinor d ra in a g e  p a t te r n s , consequent to the slop© o f th e  
northw ard t i l t e d  f a u l t  b lo ck s ,  a re  v ery  s tr ik in g  when coinparcd w ith  
th e  m ajor d ra in a g e  d i r e c t io n s  which are eon t r o l l s  d by the  southward 
slop® «T th e  t e r r a c e  (F igs* 44 and 45)* Pim ple mounds which 
developed on th e  f a u l t  s c a rp s  o ccu r in  a lignm ents normal to  th e  
tre n d  o f  th e  sca rp *  This s e t  o f  ©ast~west f a u l t s  and f r a c tu r e s  con-
forms w ith  th e  s c a t  prom inent eaa t-w ea t f r a c tu r e  s e t  observed in  th e*
Catahoula sandstone (F ig* 4?) n ea r  Texas Highway 65 and about 1*7 
m ile s  northw est o f  th e  A ngelina R iv e r, Ja sp e r  County, and in  th e  
w e ll in& irated vf U lia n a  sands (F ig* 48) about 4 m ile s  w est of Newton, 
Sew ton Oomty*
The f a u l t s  between K irb y v ille  and Buna l i e  h i a  zcne which 
In d u d e s  s im i la r  f a u l t s  th a t  u s u a lly  f la n k  th e  o i l  f i e l d s  of Beauregard 
P a r is h ,  L ou isiana  on the  n o r th  (unpublished  in fo rm ation  fu rn ish e d  by 
the  L o u is ian a  G eo lo g ica l Survey) • s e v e ra l o f  th e  o i l  f i e ld s  o f  
s o u th e a s t T y ler and no rthw est H ardin c o u n tie s  a re  e longated  in  an 
e a s t-w es t d i r e c t io n  and occur In alignm ent w ith  th e  s t r ik e  o f  se v e ra l 
su rfa c e  f a u l t s  observed in  Jasp er and Newton counties* These f a  til ts  
a re  p a r a l l e l  t o  th e  east*w est s lk h a r t  Graben-Hnt or p r is e  s e t  of f a u l t s  
which Barton (1906b) re fe r re d  to  as  th e  Anderson County-Cher Okae 
County f a u l ts *
Many o th e r  l in e s  of d ra in ag e  in Jasp er and Newton o cu n tie s  
appear to  conform w ith  th e  n o rth e ast-so u th w es t (d ia g o n a l), n o rth w est- 
so u th ea st (d ia g o n a l) ,  and n o r th -so u th  (d ip ) s e ts  o f  f ra c tu r e s  observed
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f ig u re  45* A eria l view of coastw ise Montgomery T errace  and th e  most prom inent s t r i k e  f a u l t s  
between Buna and K irb y v ille , Ja sp e r County, Note th e  d e n d r itic  alignm ent of pim ple mounds along 
th e  stream s in  southw est p a r t  o f  photograph, th e  a lig im en i o f pim ples a t  r ig h t  an g les  to  th e  
f a u l t  s c a rp s , and th e  northw ard d ra inage in  th e  w e s t-c e n tra l p a r t  o f  th e  photograph. See F ig . 22.
UO
in  th e  o u tc ro p s  o f  th e  Catahoula awl ivillieaaa form ations* ' The nor th -  
so u th  and northw est—sou th e a s t  d ra in ag e  l i n e s  a re  more prom inent; 
however, they conform more o r  lo s s  w ith the reg io n a l s lo p e , therefor®  
making i t  d i f f i c u l t  to  d i f f e r e n t i a t e  between consequent and subsequent 
stream s*
Barton (1935b) observed numerous su rfa c e  f r a c tu r e s  tren d in g  
in  nor th—sou th  r n o r th e a s t-so u th w e s t, and n o rth  wo st-aou tke& st l in e s  in  
south Texas xshere the re g io n a l sfcrilss of the  T e r tia ry  changes from, a  
n orth -sou th  to  a n o rth e a s t-so u th w e s t d ire c tio n *  Only % n o rth w est-  
sou th east f r a c tu r e  l in e s  were mentioned* He noted th a t  moat o f  th e  
fra ctu res seem ingly  d ip  eastw ard  o r  southeastw ard* Fisk (1944) 
recognized  a prominent system  o f  n o rth w est-so u th eas t and n o r th e a s ts  
southw est f a u lt s  and f r a c tu r e s  and a l e a s  prominent e a s t-w e s t and 
north-eouth  system  in  th e  c e n tr a l  G ulf C oasta l p la in s*  The promi­
n en t system  o f  F isk  appears to c o r r e la te  w ith th e  embayed s tru c tu re  
of th e  -Mesoaoie and Cenozoic fo rm ations o f  th e  M iss is s ip p i Embayficmt*
O r ig in  o f  t h e  f r a c t u r e  p a tte rn *  -  The o r ig in  o f  th e  f ra c tu re  
p a t t e r n  o f  t h e  G ulf C oasta l P la in  remains w ith in  th e  rea lm  o f  
s p e c u la t ic m *  The p o s s ib le  fundam ental causes of f r a c tu r in g  have 
b een  d i s c u s s e d  by Barton and F isk . Both man recogn ized  a c o r re la t io n  
b e tw e e n  th e  s u rfa c e  f r a c tu r e  p a t te rn  and p o ss ib le  raovoE©nts a long  
o l d  b a seeen t f r a c tu r e s ,  and m ovem ents invo lv ing  Conozole sedim ents 
in  th e  M is s i s s ip p i  l£nbaymsnt and tb s  G ulf C oastal Geosyncline*
B a r t o n  (1933b) sta tes;
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"The underly ing  cau se  of th e  f ra c tu r in g  
presumably is  s h e a rin g  along a n c ie n t  f r a c tu r e s  
i n  th e  basem ent, a llh o u g h  ten s io n  i n  th e  dir** 
a c t io n  p e rp e n d ic u la r  t o  the  s tr ife s  o f  th e  
fo rm atio n s  may h a re  a ided  in  the  fo rm atio n  o f  
th e  n o r th -s o u th  s e r i e s  of f ra c tu re s *
"Hie ten sio n  which, should  be produced in  
th e  T e r t ia r y  sed im en ts  by t h e i r  unsupported  
f r o n t  a t  th e  edge o f the c o n tin e n ta l s h e l f ,  
a t  f i r s t  w as th o u g h t by th e  w r i te r  t o  b e  th e  
p r in a x y  cense o f th e  f ra c tu r in g *  F u rth e r  
s tu d y  in d ic a te s  th a t  such  te n s io n  i s  not th e  
p rim ary  cense of th e  f ra c tu r in g *  rih© d o s e  
p a r a l le l is m , end p o s s ib le  co n n ec tio n , o f  th e  
f r a c tu r in g  w ith  th e  t r e n d s  in  th e  basement 
and in  th e  d eep -sea ted  pie-U pper C retaceous 
fo rn a t io n s  had n o t been recognized* F rac tu re s  
which a re  pro diced by th a t  gulfw ard te n s io n  
shou ld  tend  to  p a r a l l e l  th e  mean a t r i t e  o f  
th e  v e r t i c a l  p rism  o f un co n so lid a ted  s e d i­
m en ts. The scan  s t r i k e  o f  th e  a ed io an ts  
w ith in  the  a re a  o?ec which th e  f r a c tu r e s  can 
be r e c o g n iz e d .. .  .h a s  an a p p rec iab le  curva­
tu r e .  a  co rresp o n d in g  cu rv a tu re  of th e  
s t r i k e  of the n o r th -so u th  s e r i e s  of f ra c tu re s  
has no t been r e c o g n iz e d . . . . "
F isk  (1944) s ta t e d :
"The p a r a l le l is m  o f th e  f r a c tu r e  system  
in  th e  c e n tra l  G ulf c o a s ta l  P la in  to  th e  mapped 
system s of f a u l t i n g  w ith in  th e  I n te r io r  High­
lan d s  ( th e  A ppalachians on th e  e a s t  and th e  
Ozark-Ouacfcita mass on th e  w est) and to  fa u l tin g  
o f  th e  a d ja c e n t c o a s ta l  p la in  a re a s  i s  in d ic a ted  
• • • « • The f r a c tu r e s  a re  a lso  a lig n e d  p a r a l l e l  
w ith  the submarine o u t l in e s  o f th e  deep p o rtio n  
o f  th e  Gulf o f  Mexico as d e f in e d  by th e  angu­
l a r i t y  o f th e  c o n tin e n ts !  s lo p e  below th e  100 
fathom  l in e *  f e e t  th a t  the f a u l t  system
of th e  C en tra l G ulf C oastal P la in  i s  but p a r t  
o f  th e  f r a c tu r e  p a t te r n  o f  th e  e n t i r e  sou thern  
U n ited  s t a t e s  i s  d i r e c t  evidence th a t  a l l  
f a u l t in g  m  th e  reg io n  has been c o n tro lle d  by 
weakness in  th e  e a r t h 9s c ru s t  which a n ted a te s  
th e  fo rm ation  o f  any s in g le  f r a c t u r e . . . *
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F ig u re  47 , Esst**west, n o r th -so u th , n© r th e a s t  -so u t hwe s t , 
no rthw eet-sou  th e a s t  j o i n t  s o t s  in  Catahoula sandstone ' n e a r  Texas 
Highway 65 , 1*7 m ile s  northw est of A ngelina H ir e r ,  Ja sp er county* 
Sere* d r iv e r  h an d le  p o in ts  to  m agnetic north*
F ig u re  48* B ast-w est and n o r th -so u th  J o in ts  s o ts  in  
in d u r a te d  eeaads o f  ;t i l l  lama fo rm atio n , 0 m iles  w est o f  newton, 
Newton Couaigr* Compass and n o te  booh a re  on a 1-n  lin e *
M 4
WA d i r e c t  c o r re la t io n  ceai be  d r a m  between 
the  warping o f th e  f r a c tu r e  p a t te r s  and th e  
g radual change in  tre n d  of the axes o f  su c c e ss iv e  
d e l t a i c  accum ulations in  th e  C en tra l Gulf C oastal 
P la to *  The tre n d  o f th e  axes o f th e  d e l t a i c  
messes d ia g o n a lly  cross the  re c ta n g le s  formed, 
by th e  in te r  se c tio n  o f  th e  two p r in c ip a l f r a c tu r e  
s e ts *  The f a u l t  sane a tre n d  ap proxima te ly  33 50 
deg* K (and a t  r ig h t  ang les) w ith in  the M issis ­
s ip p i  tmbayEBnt a rea  and a re  warped to  N 35 deg* 
2  n ear th e  c o a s t l in e  4 The tre n d  o f  tb s  axes 
o f su ccess iv e  d e l ta ic  masses makes a comparable 
a n g u la r  s h i f t  between the sou thern  l im i t  o f  the  
M is s is s ip p i Embayment and the p resen t a x is  of 
the G ulf C oast GeosyndLine* * * • • The f r a c tu r e  
p a t te r n  a p p e a rs , th e r e fo r e ,  to  be d i r e c t ly  
r e la te d  to  th e  d i s t r ib u t io n  o f th e  Mesozoic 
end Cenacle sed im en ts  end may r e s u l t  from  
th e  r e le a s e  o f  s t r e s s e s  s e t  up in  the  e a r th ’s 
c r u s t  a s  th ic k  masses of d e l t a i c  sedim ents 
accumulated*'*
The e a s t-w e s t ( s t r ik e )  f r a c tu r e s  and ro ta te d  f a a l t  b locks in  
J a sp e r  and Newton c o u n tie s  and th e  g e n e ra liz ed  c o r re la t io n  of th e  
prom inent f r a c tu r e  d i r e c t io n s  o f  B arton .and F isk  w ith  corresponding 
changes in  re g io n a l s t r ik e  o f  th e  l a t e  Mesozoic and Genozoic forma­
t io n s  su g g ests  th a t  te n s i le  an d /o r sh ea rin g  s t r e s s e s  a re  the icsne- 
d ia te  causes of f ra c tu r in g *  The w r ite r  i s  in c lin ed  to  favor d e l ta ic  
su b sid en ce  as  tb s  fundam ental cau se . T orsion  caused by l a t e r a l  
s h i f t in g  o f  d e l ta s  and unequal load ing  o f  the  shore zone may be 
re sp o n s ib le  f o r  th e  f r a c tu r e s  d iagonal to  the  re g io n a l s t r ik e  o f 
th e  Cenozoie fo rm ations*  The dip f r a c tu r e s  may be ex ten s io n  f r a c ­
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